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COMPOSITIONS AND METHODS 
RELATING TO BREAST SPECFBPIC GENES AND PROTEINS 

FIELD OF THE INVENTION 
Hie present invention relates to newly identified nucleic acids and polypeptides 
present in normal and neoplastic breast cells, including fragments, variants and derivatives 
of the nucleic acids and polypeptides. The present invention also relates to antibodies to 
the polypeptides of the invention, as well as agonists and antagonists of the polypeptides 
of the invention. The invention also relates to compositions comprising the nucleic acids, 
polypeptides, antibodies, post translational modifications (PTMs), variants, derivatives, 
agonists and antagonists of the invention and methods for the use of these compositions. 
These uses include identifying, diagnosing, monitoring, staging, imaging and treating 
breast cancer and non-cancerous disease states in breast, identifying breast tissue and 
monitoring and identifying and/or designing agonists and antagonists of polypeptides of 
the invention. The uses also include gene therapy, therapeutic molecules including but 
limited to antibodies or antisense molecules, production of transgenic animals and cells, 
and production of engineered breast tissue for treatment and research. 

BACKGROUND OF THE INVENTION 
Breast cancer, also referred to as mammary tumors, is the second most common 
cancer among women, accounting for a third of the cancers diagnosed in the United States. 
One in nine women will develop breast cancer in her lifetime and about 192,000 new 
cases of breast cancer are diagnosed annually with about 42,000 deaths. Bevers, Primary 
Prevention of Breast Cancer, in Breast Cancer. 20-54 (Kelly K Hunt et al., ed., 2001); 
Kochanek et al., 49 Nat'l.Vital Statistics Reports 1, 14 (2001). Breast cancer is extremely 
rare in women younger than 20 and is very rare in women under 30. The incidence of 
breast cancer rises with age and becomes significant by age 50. White Non-Hispanic 
women have the highest incidence rate for breast cancer and Korean women have the 
lowest. Increased prevalence of the genetic mutations BRCA1 and BRCA2 that promote 
breast and other cancers are found in Ashkenazji Jews. African American women have the 
highest mortality rate for breast cancer among these same groups (31 per 100,000), while 
Chinese women have the lowest at 11 per 100,000. Although men can get breast cancer, 
this is extremely rare. (American Cancer Society Website: http://www.cancer.org). With 
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the exception of those cases with associated genetic factors, precise causes of breast 
cancer are not known. 

In the treatment of breast cancer, there is considerable emphasis on detection and 
risk assessment because early and accurate staging of breast cancer has a significant 
impact on survival. For example, breast cancer detected at an early stage (stage TO, 
discussed below) has a five-year survival rate of 92%. Conversely, if the cancer is not 
detected until a late stage (i.e., stage T4 (TV)), the five-year survival rate is reduced to 
13%. AJCC Cancer Staging Handbook pp. 164-65 (Irvin D. Fleming et al. eds., 5* ed. 
1998). Some detection techniques, such as mammography and biopsy, involve increased 
discomfort, expense, and/or radiation, and are only prescribed only to patients with an 
increased risk of breast cancer. 

Current methods for predicting or detecting breast cancer risk are not optimal. One 
method for predicting the relative risk of breast cancer is by examining a patient's risk 
factors and pursuing aggressive diagnostic and treatment regiments for high risk patients. 
A patient's risk of breast cancer has been positively associated with increasing age, 
nulliparity, family history of breast cancer, personal history of breast cancer, early 
menarche, late menopause, late age of first full term pregnancy, prior proliferative breast 
disease, irradiation of the breast at an early age and a personal history of malignancy. 
Lifestyle factors such as fat consumption, alcohol consumption, education, and 
socioeconomic status have also been associated with an increased incidence of breast 
cancer although a direct cause and effect relationship has not been established. While 
these risk factors are statistically significant, their weak association with breast cancer 
limited their usefulness. Most women who develop breast cancer have none of the risk 
factors listed above, other than the risk that comes with growing older. NIH Publication 
No. 00-1556 (2000). 

Current screening methods for detecting cancer, such as breast self exam, 
ultrasound, and mammography have drawbacks that reduce their effectiveness or prevent 
their widespread adoption. Breast self exams, while useful, are unreliable for the detection 
of breast cancer in the initial stages where the tumor is small and difficult to detect by 
palpitation. Ultrasound measurements require skilled operators at an increased expense. 
Mammography, while sensitive, is subject to over diagnosis in the detection of lesions that 
have questionable malignant potential. There is also the fear of the radiation used in 
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mammography because prior chest radiation is a factor associated with an increase 
incidence of breast cancer. 

At this time, there are no adequate methods of breast cancer prevention. The 
current methods of breast cancer prevention involve prophylactic mastectomy 
(mastectomy performed before cancer diagnosis) and chemoprevention (chemotherapy 
before cancer diagnosis) which are drastic measures that limit their adoption even among 
women with increased risk of breast cancer. Bevers, supra. 

A number of genetic markers have been associated with breast cancer. Examples 
of these markers include carcinoembryonic antigen (CEA) (Mughal et al., JAMA 249:1881 
(1983)), MUC-1 (Frische and Liu, J. Clin. Ligand 22.320 (2000)), HER-2/neu (Haris et 
al., Proc.Am.Soc.Clin.Oncology 15:A96 (1996)), uPA. PAI-1, LPA, LPC, RAK and 
BRCA (Esteva and Fritsche, Serum and Tissue Markers for Breast Cancer, in Breast 
Cancer, 286-308 (2001)). These markers have problems with limited sensitivity, low 
correlation, and false negatives which limit their use for initial diagnosis. For example, 
while the BRCA1 gene mutation is useful as an indicator of an increased risk for breast 
cancer, it has limited use in cancer diagnosis because only 6.2 % of breast cancers are 
BRCA1 positive. Malone et al., 279:922(1998). See also, Mewman et al., JAMA 

279:915 (1998) (correlation of only 3.3%). 

There are four primary classifications of breast cancer varying by the site of origin 
and the extent of disease development. 

L Ductal carcinoma in situ (DOS): Malignant transformation of ductal 

epithelial cells that remain in their normal position. DCIS is a purely localized 

disease, incapable of metastasis. 

H. Invasive ductal carcinoma (IDC): Malignancy of the ductal epithelial cells 
breaking through the basal membrane and into the supporting tissue of the breast 
IDC may eventually spread elsewhere in the body. 

HI. Lobular carcinoma in situ (LCIS): Malignancy arising in a single lobule of 
the breast that fail to extend through the lobule wall, it generally remains localized. 
IV. Infiltrating lobular carcinoma (ILC): Malignancy arising in a single lobule 
of the breast and invading directly through the lobule wall into adjacent tissues. 
By virtue of its invasion beyond the lobule wall, ILC may penetrate lymphatics and 
blood vessels and spread to distant sites. 
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For purpose of determining prognosis and treatment, these four breast cancer types 
have been staged according to the size of the primary tumor (T), the involvement of lymph 
nodes (N), and the presence of metastasis (M). Although DCIS by definition represents 
localized stage I disease, the other forms of breast cancer may range from stage H to stage 
5 IV. There are additional prognostic factors that further serve to guide surgical and medical 
intervention. The most common ones are total number of lymph nodes involved, ER 
(estrogen receptor) status, Hei2/neu receptor status and histologic grades. 

Breast cancers are diagnosed into the appropriate stage categories recognizing that 
different treatments are more effective for different stages of cancer. Stage TX indicates 

10 that primary tumor cannot be assessed (i.e., tumor was removed or breast tissue was 
removed). Stage TO is characterized by abnormalities such as hyperplasia but with no 
evidence of primary tumor. Stage Tis is characterized by carcinoma in situ, intraductal 
carcinoma, lobular carcinoma in situ, or Paget's disease of the nipple with no tumor. 
Stage Tl (I) is characterized as having a tumor of 2 cm or less in the greatest dimension. 

15 Within stage Tl, Tmic indicates microinvasion of 0.1 cm or less, Tla indicates a tumor of 
between 0.1 to 0.5 cm, Tib indicates a tumor of between 0.5 to 1 cm, and Tic indicates 
tumors of between 1 cm to 2 cm. Stage T2 (II) is characterized by tumors from 2 cm to 5 
cm in the greatest dimension. Tumors greater than 5 cm in size are classified as stage T3 
(HI). Stage T4 (TV) indicates a tumor of any size with with extention to the chest wall or 

20 skin. Within stage T4, T4a indicates extension of the tumor to the chess wall, T4b 

indicates edema or ulceration of the skin of the breast or satellite skin nodules confined to 
the same breast, T4c indicates a combination of T4a and T4b, and T4d indicates 
inflammatory carcinoma. AJCC Cancer Staging Handbook pp. 159-70 (Irvin D. Fleming 
et al. eds., 5 th ed. 1998). In addition to standard staging, breast tumors may be classified 

25 according to their estrogen receptor and progesterone receptor protein status. Fisher et al., 
Breast Cancer Research and Treatment 7:147 (1986). Additional pathological status, 
such as HER2/neu status may also be useful. Thor et al., JNat'LCancer Inst 90:1346 
(1998); Paik et al., J.Nat'LCancer Inst 90:1361 (1998); Hutchins et al., 
Proc.Am.Soc.CUn.Oncology 17:A2 (1998).; and Simpson et al., J.Clin. Oncology 18:2059 

30 (2000). 

In addition to the staging of the primary tumor, breast cancer metastasises to 
regional lymph nodes may be staged. Stage NX indicates that the lymph nodes cannot be • 
assessed (e.g., previously removed). Stage NO indicates no regional lymph node 
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metastasis. Stage Nl indicates metastasis to movable ipsilateral axillary lymph nodes. 
Stage N2 indicates metastasis to ipsilateral axillary lymph nodes fixed to one another or to 
other structures. Stage N3 indicates metastasis to ipsilateral internal mammary lymph 
nodes. Id. 

5 Stage determination has potential prognostic value and provides criteria for 

designing optimal therapy. Simpson et al., J. Clin. Oncology 18:2059 (2000). Generally, 
pathological staging of breast cancer is preferable to clinical staging because the former 
gives a more accurate prognosis. However, clinical staging would be preferred if it were 
as accurate as pathological staging because it does not depend on an invasive procedure to 

1 0 obtain tissue for pathological evaluation. Staging of breast cancer would be improved by 
detecting new markers in cells, tissues, or bodily fluids which could differentiate between 
different stages of invasion. Progress in this field will allow more rapid and reliable 
method for treating breast cancer patients. 

Treatment of breast cancer is generally decided after an accurate staging of the 

15 primary tumor. Primary treatment options include breast conserving therapy 

(lumpectomy, breast irradiation, and surgical staging of the axilla), and modified radical 
mastectomy. Additional treatments include chemotherapy, regional irradiation, and, in 
extreme cases, terminating estrogen production by ovarian ablation. 

Until recently, the customary treatment for all breast cancer was mastectomy. 

20 Fonseca et al., Annals of Internal Medicine 127: 101 3 (1 997). However, recent data 
indicate that less radical procedures may be equally effective, in terms of survival, for 
early stage breast cancer. Fisher et al., J. of Clinical Oncology 16:441 (1998). The 
treatment options for a patient with early stage breast cancer (i.e., stage Tis) may be 
breast-sparing surgery followed by localized radiation therapy at the breast. Alternatively, 

25 mastectomy optionally coupled with radiation or breast reconstruction may be employed. 
These treatment methods are equally effective in the early stages of breast cancer. 

Patients with stage I and stage II breast cancer require surgery with chemotherapy 
and/or hormonal therapy. Surgery is of limited use in Stage in and stage IV patients. 
Thus, these patients are better candidates for chemotherapy and radiation therapy with 

30 surgery limited to biopsy to permit initial staging or subsequent restaging because cancer 
is rarely curative at this stage of the disease. AJCC Cancer Staging Handbook 84, % 164- 
65 (Irvin D. Fleming et al. eds., 5 th ed. 1 998). 
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In an effort to provide more treatment options to patients, efforts are underway to 
define an earlier stage of breast cancer with low recurrence which could be treated with 
lumpectomy without postoperative radiation treatment While a number of attempts have 
been made to classify early stage breast cancer, no consensus recommendation on 
5 postoperative radiation treatment has been obtained from these studies. Page et al., 

Cancer 75:1219 (1995); Fisher et aL, Cancer 75:1223 (1995); Silverstein et al., Cancer 
77:2267 (1996). 

As discussed above, each of the methods for diagnosing and staging breast cancer 
is limited by the technology employed. Accordingly, there is need for sensitive molecular 

10 and cellular markers for the detection of breast cancer. There is a need for molecular 
markers for the accurate staging, including clinical and pathological staging, of breast 
cancers to optimize treatment methods. Finally, there is a need for sensitive molecular and 
cellular markers to monitor the progress of cancer treatments, including markers that can 
detect recurrence of breast cancers following remission. 

15 Other objects, features, advantages and aspects of the present invention will 

become apparent to those of skill in the art from the following description. It should be 
understood, however, that the following description and the specific examples, while 
indicating preferred embodiments of the invention, are given by way of illustration only. 
Various changes and modifications within the spirit and scope of the disclosed invention 
20 will become readily apparent to those skilled in the art from reading the following 
description and from reading the other parts of the present disclosure. 

SUMMARY OF THE INVENTION 
The present invention solves many needs in the art by providing nucleic acid 
25 molecules, polypeptides and antibodies thereto, variants and derivatives of the nucleic 
acids and polypeptides, agonists and antagonists that may be used to identify, diagnose, 
monitor, stage, image and treat breast cancer and non-cancerous disease states in breast; 
identify and monitor breast tissue; and identify and design agonists and antagonists of 
polypeptides of the invention. The invention also provides gene therapy, methods for 
30 producing transgenic animals and cells, and methods for producing engineered breast 
tissue for treatment and research. 

One aspect of the present invention relates to nucleic acid molecules that are 
specific to breast cells, breast tissue and/or the breast organ. These breast specific nucleic 
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acids (BSNAs) may be a naturally occurring cDNA, genomic DNA, RNA, or a fragment 
of one of these nucleic acids, or may be a non-naturally occurring nucleic acid molecule. 
If the BSNA is genomic DNA, then the BSNA is a breast specific gene (BSG). If the 
BSNA is RNA, then it is a breast specific transcript encoded by a BSG. Due to alternative 

5 splicing and transcriptional modification one BSG may encode for multiple breast specific 
RNAs. In a preferred embodiment, the nucleic acid molecule encodes a polypeptide that 
is specific to breast More preferred is a nucleic acid molecule that encodes a polypeptide 
comprising an amino acid sequence of SEQ ID NO: 104-190. In another preferred 
embodiment, the nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 

10 1-103. For the BSNA sequences listed herein, DEX0360_001.nt.l corresponds to SEQ ID 
NO: 1 . For sequences with multiple splice variants, the parent sequence 
DEX0360j001.ntl, will be followed by DEX0360_001 .nt2, etc. for each splice variant. 
The sequences off the corresponding peptides are listed as DEX0360_001 .aa. 1 , etc. For 
the mapping of all of the nucleotides and peptides, see the table in the Example 1 section 

15 below. 

This aspect of the present invention also relates to nucleic acid molecules that 
selectively hybridize or exhibit substantial sequence similarity to nucleic acid molecules 
encoding a breast Specific Protein (BSP), or that selectively hybridize or exhibit 
substantial sequence similarity to a BSNA. In one embodiment of the present invention 

20 the nucleic acid molecule comprises an allelic variant of a nucleic acid molecule encoding 
a BSP, or an allelic variant of a BSNA. In another embodiment, the nucleic acid molecule 
comprises a part of a nucleic acid sequence that encodes a BSP or a part of a nucleic acid 
sequence of a BSNA. 

In addition, this aspect of the present invention relates to a nucleic acid molecule 

25 further comprising one or more expression control sequences controlling the transcription 
and/or translation of all or a part of a BSNA or the transcription and/or translation of a 
nucleic acid molecule that encodes all or a fragment of a BSP. 

Another aspect of the present invention relates to vectors and/or host cells 
comprising a nucleic acid molecule of this invention. In a preferred embodiment, the 

30 nucleic acid molecule of the vector and/or host cell encodes all or a fragment of a BSP. In 
another preferred embodiment, the nucleic acid molecule of the vector and/or host cell 
comprises all or a part of a BSNA. Vectors and host cells of the present invention are 
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usefol in the recombinant production of polypeptides, particularly BSPs of the present 
invention. 

Another aspect of the present invention relates to polypeptides encoded by a 
nucleic acid molecule of this invention. The polypeptide may comprise either a fragment 
5 or a full-length protein. In a preferred embodiment, the polypeptide is a BSP. However, 
this aspect of the present invention also relates to mutant proteins (muteins) of BSPs, 
fusion proteins of which a portion is a BSP, and proteins and polypeptides encoded by 
allelic variants of a BSNA as provided herein. 

Another aspect of the present invention relates to antibodies and other binders that 
10 specifically binds to a polypeptide of the instant invention. Accordingly antibodies or 
binders of the present specifically bind to BSPs, muteins, fusion proteins, and/or 
homologous proteins or a polypeptides encoded by allelic variants of an BSNA as 
provided herein. 

Another aspect of the present invention relates to agonists and antagonists of the 
15 nucleic acid molecules and polypeptides of this invention. The agonists and antagonists of 
the instant invention may be used to treat breast cancer and non-cancerous disease states in 
breast and to produce engineered breast tissue. 

Another aspect of the present invention relates to methods for using the nucleic 
acid molecules to detect or amplify nucleic acid molecules that have similar or identical 

20 nucleic acid sequences compared to the nucleic acid molecules described herein. Such 
methods are useful in identifying, diagnosing, monitoring, staging, imaging and treating 
breast cancer and non-cancerous disease states in breast Such methods are also useful in 
identifying and/or monitoring breast tissue. In addition, measurement of levels of one or 
more of the nucleic acid molecules of this invention may be useful for diagnostics as part 

25 of panel in combination with known other markers, particularly those described in the 
breast cancer background section above. 

Another aspect of the present invention relates to use of the nucleic acid molecules 
of this invention in gene therapy, for producing transgenic animals and cells, and for 
producing engineered breast tissue for treatment and research. 

30 Another aspect of the present invention relates to methods for detecting 

polypeptides this invention, preferably using antibodies thereto. Such methods are useful 
to identify, diagnose, monitor, stage, image and treat breast cancer and non-cancerous 
disease states in breast. In addition, measurement of levels of one or more of the 
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polypeptides of this invention may be useful to identify, diagnose, monitor, stage, image 
breast cancer in combination with known other markers, particularly those described in the 
breast cancer background section above. The polypeptides of the present invention can 
also be used to identify and/or monitor breast tissue, and to produce engineered breast 
5 tissue. 

Yet another aspect of the present invention relates to a computer readable means of 
storing the nucleic acid and amino acid sequences of the invention. The records of the 
computer readable means can be accessed for reading and displaying of sequences for 
comparison, alignment and ordering of the sequences of the invention to other sequences. 
10 In addition, the computer records regarding the nucleic acid and/or amino acid sequences 
and/or measurements of their levels may be used alone or in combination with other 
markers to diagnose breast related diseases. 

DETAILED DESCRIPTION OF THE INVENTION 
Definitions and General Techniq ue 

15 Unless otherwise defined herein, scientific and technical terms used in connection 

with the present invention shall have the meanings that are commonly understood by those 
of ordinary skill in the art. Further, unless otherwise required by context, singular terms 
shall include pluralities and plural terms shall include the singular. Generally, 
nomenclatures used in connection with, and techniques of, cell and tissue culture, 
20 molecular biology, immunology, microbiology, genetics and protein and nucleic acid 

chemistry and hybridization described herein are those well known and commonly used in 
the art. The methods and techniques of the present invention are generally performed 
according to conventional methods well known in the art and as described in various 
general and more specific references that are cited and discussed throughout the present 
specification unless otherwise indicated. See, e.g., Sambrook et al, Molecular Clonin g A 
Laboratory Manual, 2d ed., Cold Spring Harbor Laboratory Press (1989) and Sambrook et 
aL > Molecular Cloning: A Lahore^ M.m.,1, 3d ed> Cold Spring Harbor (2001) . 
Ausubel et al, Current Protocols in Modular Ri n i T , Greene Publishing Associates 
(1992, and Supplements to 2000); Ausubel et aL, Short Protocols in Molecular Binlnp,- A 
Compendium of Methods from Current P rotocols in Molecular Biology - 4 th Ed.. Wiley & 
Sons (1 999); Harlow and Lane, Antibodies: A Laboratory Manual Cold Spring Harbor 
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Laboratory Press (1990); and Harlow and Lane, Using Antibodies: A Laboratory Manual. 
Cold Spring Harbor Laboratory Press (1999). 

Enzymatic reactions and purification techniques are performed according to 
manufacturer's specifications, as commonly accomplished in the art or as described 
5 herein. The nomenclatures used in connection with, and the laboratory procedures and 
techniques of, analytical chemistry, synthetic organic chemistry, and medicinal and 
pharmaceutical chemistry described herein are those well known and commonly used in 
the art. Standard techniques are used for chemical syntheses, chemical analyses, 
pharmaceutical preparation, formulation, and delivery, and treatment of patients. 

10 The following terms, unless otherwise indicated, shall be understood to have the 

following meanings: 

A "nucleic acid molecule" of this invention refers to a polymeric form of 
nucleotides and includes both sense and antisense strands of RNA, cDNA, genomic DNA, 
and synthetic forms and mixed polymers of the above. A nucleotide refers to a 

15 ribonucleotide, deoxynucleotide or a modified form of either type of nucleotide. A 
"nucleic acid molecule" as used herein is synonymous with "nucleic acid" and 
"polynucleotide." The term "nucleic acid molecule" usually refers to a molecule of at 
least 10 bases in length, unless otherwise specified. The term includes single and double 
stranded forms of DNA. In addition, a polynucleotide may include either or both naturally 

20 occurring and modified nucleotides linked together by naturally occurring and/or 
non-naturally occurring nucleotide linkages. 

Nucleotides are represented by single letter symbols in nucleic acid molecule 
sequences. The following table lists symbols identifying nucleotides or groups of 
nucleotides which may occupy the symbol position on a nucleic acid molecule. See 

25 Nomenclature Committee of the International Union of Biochemistry (NC-IUB), 
Nomenclature for incompletely specified bases in nucleic acid sequences, 
Recommendations 1984., Eur J Biochenu 150(1): 1-5 (1985). 



Symbol 


Meaning 


Group/Origin of Designation 


Complementary 
Symbol 


a 


a 


Adenine 


t/u 


g 


g 


Guanine 


c 


c 


c 


Cytosine 


g 


t 


t 


Thymine 


a 


u 


u 


Uracil 


a 


r 


g or a 


puRine 


y 


y 


t/u or c 


pYrimidine 


r 


m 


a or c 


aMino 


k 
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k 


g or t/u 


Keto 


in 


s 


g or c 


Strong interactions 3H-bonds 


w 


w 


a or t/u j 


Weak interactions 2H-bonds 


s 


b 


g or c or t/u 


not a 


V 


d 


a or g or t/u 


not c 


h 


h 


a or c or t/u 


not g 


d 


V 


a or g or c 


not t, not u 


b 


n 


a or g or c 
or t/u, 
unknown, or 
other 


aNy 


n 



J 

The nucleic acid molecules may be modified chemically or biochemically or may 
contain non-natural or derivatized nucleotide bases, as will be readily appreciated by those 
of skill in the art Such modifications include, for example, labels, methylation, 
5 substitution of one or more of the naturally occurring nucleotides with an analog, 
internucleotide modifications such as uncharged linkages (e.g. 9 methyl phosphonates, 
phosphotriesters, phosphoramidates, carbamates, etc.), charged linkages (e.g., 
phosphorothioates, phosphorodithioates, etc.), pendent moieties (e.g., polypeptides), 
intercalators (e.g., acridine, psoralen, etc.), chelators, alkylators, and modified linkages 

10 (e.g., alpha anomeric nucleic acids, etc.) The term "nucleic acid molecule" also includes 
any topological conformation, including single-stranded, double-stranded, partially 
duplexed, triplexed, hairpinned, circular and padlocked conformations. Also included are 
synthetic molecules that mimic polynucleotides in their ability to bind to a designated 
sequence via hydrogen bonding and other chemical interactions. Such molecules are 

15 known in the art and include, for example, those in which peptide linkages substitute for 
phosphate linkages in the backbone of the molecule. 

A "gene" is defined as a nucleic acid molecule that comprises a nucleic acid 
sequence that encodes a polypeptide and the expression control sequences that surround 
the nucleic acid sequence that encodes the polypeptide. For instance, a gene may 

20 comprise a promoter, one or more enhancers, a nucleic acid sequence that encodes a 

polypeptide, downstream regulatory sequences and, possibly, other nucleic acid sequences 
involved in regulation of the expression of an RNA. As is well known in the art, 
eukaryotic genes usually contain both exons and introns. The term "exon" refers to a 
nucleic acid sequence found in genomic DNA that is bioinformatically predicted and/or 

25 experimentally confirmed to contribute contiguous sequence to a mature mRNA 

transcript The term "intron" refers to a nucleic acid sequence found in genomic DNA that 
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is predicted and/or confirmed to not contribute to a mature mRNA transcript, but rather to 
be "spliced ouf 3 during processing of the transcript 

A nucleic acid molecule or polypeptide is "derived" from a particular species if the 
nucleic acid molecule or polypeptide has been isolated from the particular species, or if the 
5 nucleic acid molecule or polypeptide is homologous to a nucleic acid molecule or 
polypeptide isolated from a particular species. 

An "isolated" or "substantially pure" nucleic acid or polynucleotide (e.g. 9 an RNA, 
DNA or a mixed polymer) is one which is substantially separated from other cellular 
components that naturally accompany the native polynucleotide in its natural host cell, 

10 ribosomes, polymerases, or genomic sequences with which it is naturally associated. 

The term embraces a nucleic acid or polynucleotide that (1) has been removed from its 
naturally occurring environment, (2) is not associated with all or a portion of a 
polynucleotide in which the "isolated polynucleotide" is found in nature, (3) is operatively 
linked to a polynucleotide which it is not linked to in nature, (4) does not occur in nature 

15 as part of a larger sequence or (5) includes nucleotides or internucleoside bonds that are 
not found in nature. The term "isolated" or "substantially pure" also can be used in 
reference to recombinant or cloned DNA isolates, chemically synthesized polynucleotide 
analogs, or polynucleotide analogs that are biologically synthesized by heterologous 
systems. The term "isolated nucleic acid molecule" includes nucleic acid molecules that 

20 are integrated into a host cell chromosome at a heterologous site, recombinant fusions of a 
native fragment to a heterologous sequence, recombinant vectors present as episomes or as 
integrated into a host cell chromosome. 

A "part" of a nucleic acid molecule refers to a nucleic acid molecule that 
comprises a partial contiguous sequence of at least 10 bases of the reference nucleic acid 

25 molecule. Preferably, a part comprises at least 15 to 20 bases of a reference nucleic acid 
molecule. In theory, a nucleic acid sequence of 17 nucleotides is of sufficient length to 
occur at random less frequently than once in the three gigabase human genome, and thus 
to provide a nucleic acid probe that can uniquely identify the reference sequence in a 
nucleic acid mixture of genomic complexity. A preferred part is one that comprises a 

30 nucleic acid sequence that can encode at least 6 contiguous amino acid sequences 

(fragments of at least 18 nucleotides) because they are useful in directing the expression or 
synthesis of peptides that are useful in mapping the epitopes of the polypeptide encoded 
by the reference nucleic acid. See, e.g., Geysen et aL 9 Proc. Natl Acad. Set USA 
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81 :3998-4002 (1984); and U.S. Patent Nos. 4,708,871 and 5,595,915, the disclosures of 
which are incorporated herein by reference in their entireties. A part may also comprise at 
least 25, 30, 35 or 40 nucleotides of a reference nucleic acid molecule, or at least 50, 60, 
70, 80, 90, 100, 150, 200, 250, 300, 350, 400 or 500 nucleotides of a reference nucleic 

5 acid molecule. A part of a nucleic acid molecule may comprise no other nucleic acid 
sequences. Alternatively, a part of a nucleic acid may comprise other nucleic acid 
sequences from other nucleic acid molecules. 

The term "oligonucleotide" refers to a nucleic acid molecule generally comprising 
a length of 200 bases or fewer. The term often refers to single-stranded 

10 deoxyribonucleotides, but it can refer as well to single-or double-stranded ribonucleotides, 
RNA:DNA hybrids and double-stranded DNAs, among others. Preferably, 
oligonucleotides are 10 to 60 bases in length and most preferably 12, 13, 14, 15, 16, 17, 
18, 19 or 20 bases in length. Other preferred oligonucleotides are 25, 30, 35, 40, 45, 50, 
55 or 60 bases in length. Oligonucleotides may be single-stranded, e.g. for use as probes 

15 or primers, or may be double-stranded, e.g. for use in the construction of a mutant gene. 
Oligonucleotides of the invention can be either sense or antisense oligonucleotides. An 
oligonucleotide can be derivatized or modified as discussed above for nucleic acid 
molecules. 

Oligonucleotides, such as single-stranded DNA probe oligonucleotides, often are 
20 synthesized by chemical methods, such as those implemented on automated 

oligonucleotide synthesizers. However, oligonucleotides can be made by a variety of 
other methods, including in vitro recombinant DNA-mediated techniques and by 
expression of DNAs in cells and organisms. Initially, chemically synthesized DNAs 
typically are obtained without a 5* phosphate. The 5' ends of such oligonucleotides are 
25 not substrates for phosphodiester bond formation by ligation reactions that employ DNA 
ligases typically used to form recombinant DNA molecules. Where ligation of such 
oligonucleotides is desired, a phosphate can be added by standard techniques, such as 
those that employ a kinase and ATP. The 3* end of a chemically synthesized 
oligonucleotide generally has a free hydroxyl group and, in the presence of a ligase, such 
30 as T4 DNA ligase, readily will form a phosphodiester bond with a 5' phosphate of another 
polynucleotide, such as another oligonucleotide. As is well known, this reaction can be 
prevented selectively, where desired, by removing the 5' phosphates of the other 
polynucleotide(s) prior to ligation. 
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The term "naturally occurring nucleotide" referred to herein includes naturally 
occurring deoxyribonucleotides and ribonucleotides. The term ''modified nucleotides" 
referred to herein includes nucleotides with modified or substituted sugar groups and the 
like. The term "nucleotide linkages" referred to herein includes nucleotides linkages such 
5 as phosphorothioate, phosphorodithioate, phosphoroselenoate, phosphorodiselenoate, 
phosphoroanilothioate, phoshoraniladate, phosphoroamidate, and the like. See e.g., 
LaPlanche etal NucL Acids Res. 14:9081-9093 (1986); Stein etal Nucl Acids Res. 
16:3209-3221 (1988); Zon etal. Anti-Cancer Drug Design 6:539-568 (1991); Zon et al, 
in Eckstein (ed.) Oligonucle otides and Analogues: A Practical Approach, pp. 87-108, 
10 Oxford University Press (1991); Uhlmann and Peyman Chemical Reviews 90:543 (1990), 
and U.S. Patent No. 5,151 ,510, the disclosure of which is hereby incorporated by 
reference in its entirety. 

Unless specified otherwise, the left hand end of a polynucleotide sequence in sense 
orientation is the 5' end and the right hand end of the sequence is the 3* end. In addition, 
15 the left hand direction of a polynucleotide sequence in sense orientation is referred to as 
the 5* direction, while the right hand direction of the polynucleotide sequence is referred 
to as the 3' direction. Further, unless otherwise indicated, each nucleotide sequence is set 
forth herein as a sequence of deoxyribonucleotides. It is intended, however, that the given 
sequence be interpreted as would be appropriate to the polynucleotide composition: for 
20 example, if the isolated nucleic acid is composed of RNA, the given sequence intends 
ribonucleotides, with uridine substituted for thymidine. 

The term "allelic variant" refers to one of two or more alternative naturally 
occurring forms of a gene, wherein each gene possesses a unique nucleotide sequence. In 
a preferred embodiment, different alleles of a given gene have similar or identical 
25 biological properties. 

The term "percent sequence identity" in the context of nucleic acid sequences 
refers to the residues in two sequences which are the same when aligned for maximum 
correspondence. The length of sequence identity comparison may be over a stretch of at 
least about nine nucleotides, usually at least about 20 nucleotides, more usually at least 
30 about 24 nucleotides, typically at least about 28 nucleotides, more typically at least about 
32 nucleotides, and preferably at least about 36 or more nucleotides. There are a number 
of different algorithms known in the art which can be used to measure nucleotide sequence 
identity. For instance, polynucleotide sequences can be compared using FASTA, Gap or 
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Bestfit, which are programs in Wisconsin Package Version 10.0, Genetics Computer 
Group (GCG), Madison, Wisconsin. FASTA, which includes, e.g., the programs FASTA2 
and FASTA3, provides alignments and percent sequence identity of the regions of the best 
overlap between the query and search sequences (Pearson, Methods EnzymoL 183: 63-98 
5 (1990); Pearson, Methods Mol Biol 132: 185-219 (2000); Pearson, Methods EnzymoL 
266: 227-258 (1996); Pearson, J. Mol Biol 276: 71-84 (1998)). Unless otherwise 
specified, default parameters for a particular program or algorithm are used. For instance, 
percent sequence identity between nucleic acid sequences can be determined using 
FASTA with its default parameters (a word size of 6 and the NOPAM factor for the 
1 0 scoring matrix) or using Gap with its default parameters as provided in GCG Version 6. 1 . 
A reference to a nucleic acid sequence encompasses its complement unless 
otherwise specified. Thus, a reference to a nucleic acid molecule having a particular 
sequence should be understood to encompass its complementary strand, with its 
complementary sequence. The complementary strand is also useful, e.g., for antisense 
15 therapy, double stranded RNA (dsRNA) inhibition (RNAi), combination of triplex and 
antisense, hybridization probes and PCR primers. 

In the molecular biology art, researchers use the terms "percent sequence identity", 
"percent sequence similarity" and "percent sequence homology" interchangeably. In this 
application, these terms shall have the same meaning with respect to nucleic acid 
20 sequences only. 

The term "substantial similarity" or "substantial sequence similarity," when 
referring to a nucleic acid or fragment thereof, indicates that, when optimally aligned with 
appropriate nucleotide insertions or deletions with another nucleic acid (or its 
complementary strand), there is nucleotide sequence identity in at least about 50%, more 
25 preferably 60% of the nucleotide bases, usually at least about 70%, more usually at least 
about 80%, preferably at least about 90%, and more preferably at least about 95-98% of 
the nucleotide bases, as measured by any well known algorithm of sequence identity, such 
as FASTA, BLAST or Gap, as discussed above. 

Alternatively, substantial similarity exists between a first and second nucleic acid 
30 sequence when the first nucleic acid sequence or fragment thereof hybridizes to an 
antisense strand of the second nucleic acid, under selective hybridization conditions. 
Typically, selective hybridization will occur between the first nucleic acid sequence and 
an antisense strand of the second nucleic acid sequence when there is at least about 55% 
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sequence identity between the first and second nucleic acid sequences — preferably at least 
about 65%, more preferably at least about 75%, and most preferably at least about 90% — 
over a stretch of at least about 14 nucleotides, more preferably at least 17 nucleotides, 
even more preferably at least 20, 25, 30, 35, 40, 50, 60, 70, 80, 90 or 100 nucleotides. 
5 Nucleic acid hybridization will be affected by such conditions as salt 

concentration, temperature, solvents, the base composition of the hybridizing species, 
length of the complementary regions, and the number of nucleotide base mismatches 
between the hybridizing nucleic acids, as will be readily appreciated by those skilled in the 
art. "Stringent hybridization conditions" and "stringent wash conditions" in the context 
10 of nucleic acid hybridization experiments depend upon a number of different physical 
parameters. The most important parameters include temperature of hybridization, base 
composition of the nucleic acids, salt concentration and length of the nucleic acid. One 
having ordinary skill in the art knows how to vary these parameters to achieve a particular 
stringency of hybridization. In general, "stringent hybridization" is performed at about 
15 25°C below the thermal melting point (Tm) for the specific DNA hybrid under a particular 
set of conditions. "Stringent washing" is performed at temperatures about 5°C lower than 
the T m for the specific DNA hybrid under a particular set of conditions. The T m is the 
temperature at which 50% of the target sequence hybridizes, to a perfectly matched probe. 
See Sambrook (1989), supra, p. 9.51. 
20 The T m for a particular DNA-DNA hybrid can be estimated by the formula: 

T m = 8 1 .5°C + 1 6.6 flogiotNa 4 ]) + 0.41 (fraction G + C) - 

0.63 (% formamide) - (600/1) where 1 is the length of the hybrid in base pairs. 

The T ra for a particular RNA-RNA hybrid can be estimated by the formula: 

T m = 79.8°C + 18.5 OogioINa*]) + 0.58 (fraction G + C) + 
25 11.8 (fraction G + C) 2 - 0.35 (% formamide) - (820/1). 

The T m for a particular RNA-DNA hybrid can be estimated by the formula: 

T ro = 79.8°C + lS-SflogutNa 4 ]) + 0.58 (fraction G + C) + 

11.8 (fraction G + Q 2 - 0.50 (% formamide) - (820/1). 

In general, the T ra decreases by 1-1 ,5°C for each 1 % of mismatch between two 
30 nucleic acid sequences. Thus, one having ordinary skill in the art can alter hybridization 
and/or washing conditions to obtain sequences that have higher or lower degrees of 
sequence identity to the target nucleic acid. For instance, to obtain hybridizing nucleic 
acids that contain up to 10% mismatch from the target nucleic acid sequence, 10-1 5°C 
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would be subtracted from the calculated T m of a perfectly matched hybrid, and then the 
hybridization and washing temperatures adjusted accordingly. Probe sequences may also 
hybridize specifically to duplex DNA under certain conditions to form triplex or other 
higher order DNA complexes. The preparation of such probes and suitable hybridization 
5 conditions are well known in the art 

An example of stringent hybridization conditions for hybridization of 
complementary nucleic acid sequences having more than 100 complementary residues on 
a filter in a Southern or Northern blot or for screening a library is 50% formamide/6X SSC 
at 42°C for at least ten hours and preferably overnight (approximately 16 hours). Another 

10 example of stringent hybridization conditions is 6X SSC at 68°C without formamide for at 
least ten hours and preferably overnight An example of moderate stringency 
hybridization conditions is 6X SSC at 55°C without formamide for at least ten hours and 
preferably overnight. An example of low stringency hybridization conditions for 
hybridization of complementary nucleic acid sequences having more than 100 

15 complementary residues on a filter in a Southern or northern blot or for screening a library 
is 6X SSC at 42°C for at least ten hours. Hybridization conditions to identify nucleic acid 
sequences that are similar but not identical can be identified by experimentally changing 
the hybridization temperature from 68°C to 42°C while keeping the salt concentration 
constant (6X SSC), or keeping the hybridization temperature and salt concentration 

20 constant (e.g. 42°C and 6X SSC) and varying the formamide concentration from 50% to 
0%. Hybridization buffers may also include blocking agents to lower background. These 
agents are well known in the art. See Sambrook et al (1989), supra, pages 8.46 and 9.46- 
9.58. See also Ausubel (1992), supra, Ausubel (1999), supra, and Sambrook (2001), 
supra. 

25 Wash conditions also can be altered to change stringency conditions. An example 

of stringent wash conditions is a 0.2x SSC wash at 65°C for 15 minutes (see Sambrook 
(1989), supra 9 for SSC buffer). Often the high stringency wash is preceded by a low 
stringency wash to remove excess probe. An exemplary medium stringency wash for 
duplex DNA of more than 100 base pairs is Ix SSC at 45°C for 15 minutes. An 

30 exemplary low stringency wash for such a duplex is 4x SSC at 40°C for 15 minutes. In 
general, signal-to-noise ratio of 2x or higher than that observed for an unrelated probe in 
the particular hybridization assay indicates detection of a specific hybridization. 
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As defined herein, nucleic acids that do not hybridize to each other under stringent 
conditions are still substantially similar to one another if they encode polypeptides that are 
substantially identical to each other. This occurs, for example, when a nucleic acid is 
created synthetically or recombinantly using a high codon degeneracy as permitted by the 
5 redundancy of the genetic code. 

Hybridization conditions for nucleic acid molecules that are shorter than 100 
nucleotides in length (e.g.* for oligonucleotide probes) may be calculated by the formula: 

T ro = 81.5°C + 16.6(logt 0 [Na*]) + 0.41 (fraction G+C) -(600/N), wherein N is 
change length and the [Na 4 ] is 1 M or less. See Sambrook (1989), supra, p. 11.46. For 
1 0 hybridization of probes shorter than 100 nucleotides, hybridization is usually performed 
under stringent conditions (5-10°C below the T m ) using high concentrations (0.1-1.0 
pmol/ml) of probe. Id. at p. 1 1 .45. Determination of hybridization using mismatched 
probes, pools of degenerate probes or "guessmers as well as hybridization solutions and 
methods for empirically determining hybridization conditions aire well known in the art. 
15 See, e.g., Ausubel (1999), supra; Sambrook (1989), supra, pp. 1 1.45-1 1 .57. 

The term "digestion" or "digestion of DNA" refers to catalytic cleavage of the 
DNA with a restriction enzyme that acts only at certain sequences in the DNA. The 
various restriction enzymes referred to herein are commercially available and their 
reaction conditions, cofactors and other requirements for use are known and routine to the 
20 skilled artisan. For analytical purposes, typically, 1 \xg of plasmid or DNA fragment is 

digested with about 2 units of enzyme in about 20 ]il of reaction buffer. For the purpose of 
isolating DNA fragments for plasmid construction, typically 5 to 50 pg of DNA are 
digested with 20 to 250 units of enzyme in proportionately larger volumes. Appropriate 
buffers and substrate amounts for particular restriction enzymes are described in standard 
25 laboratory manuals, such as those referenced below, and are specified by commercial 
suppliers. Incubation times of about 1 hour at 37°C are ordinarily used, but conditions 
may vary in accordance with standard procedures, the supplier's instructions and the 
particulars of the reaction. After digestion, reactions may be analyzed, and fragments may 
be purified by electrophoresis through an agarose or polyacrylamide gel, using well 
30 known methods that are routine for those skilled in the art. 

The term "ligation" refers to the process of forming phosphodiester bonds between 
two or more polynucleotides, which most often are double-stranded DNAs. Techniques 
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for ligation are well known to the art and protocols for ligation are described in standard 
laboratory manuals and references, such as, e.g., Sambrook (1989), supra. 

Genome-derived "single exon probes," are probes that comprise at least part of an 
exon ("reference exon") and can hybridize detectably under high stringency conditions to 
5 transcript-derived nucleic acids that include the reference exon but do not hybridize 

detectably under high stringency conditions to nucleic acids that lack the reference exon. 
Single exon probes typically further comprise, contiguous to a first end of the exon 
portion, a first intronic and/or intergenic sequence that is identically contiguous to the 
exon in the genome, and may contain a second intronic and/or intergenic sequence that is 
10 identically contiguous to the exon in the genome. The minimum length of genome- 
derived single exon probes is defined by the requirement that the exonic portion be of 
sufficient length to hybridize under high stringency conditions to transcript-derived 
nucleic acids, as discussed above. The maximum length of genome-derived single exon 
probes is defined by the requirement that the probes contain portions of no more than one 
15 exon. The single exon probes may contain priming sequences not found in contiguity with 
the rest of the probe sequence in the genome, which priming sequences are useful for PCR 
and other amplification-based technologies. In another aspect, the invention is directed to 
single exon probes based on the BSNAs disclosed herein. 

In one embodiment, the term "microarray" refers to a "nucleic acid microarray" 
20 having a substrate-bound plurality of nucleic acids, hybridization to each of the plurality 
of bound nucleic acids being separately detectable. The substrate can be solid or porous, 
planar or non-planar, unitary or distributed. Nucleic acid microarrays include all the 
devices so called in Schena (ed.), DNA Microarravs: A Practical App roach fPractical 
Approach Series) . Oxford University Press (1999); Nature Genet 21(l)(suppl.):l - 60 
25 ( 1 999); Schena (ed.), Microarrav Biochip: Tools and Technology, Eaton Publishing 
Company/BioTechniques Books Division (2000). Additionally, these nucleic acid 
microarrays include substrate-bound plurality of nucleic acids in which the plurality of 
nucleic acids are disposed on a plurality of beads, rather than on a unitary planar substrate, 
as is described, inter alia, in Brenner et aU Proc. Natl. Acad. Sci. USA 97(4):1665-1670 
30 (2000). Examples of nucleic acid microarrays may be found in U.S. Patent Nos. 

6,391,623, 6,383,754, 6,383,749, 6,380,377, 6,379,897, 6,376,191, 6,372,431, 6,351,712 
6,344,316, 6,316,193, 6,312,906, 6,309,828, 6,309,824, 6,306,643, 6,300,063, 6,287,850, 
6,284,497, 6,284,465, 6,280,954, 6,262,216, 6,251,601, 6,245,518, 6,263,287, 6,251,601, 
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6,238,866, 6,228,575, 6,214,587, 6,203,989, 6,171,797, 6,103,474, 6,083,726, 6,054,274, 
6,040,138, 6,083,726, 6,004,755, 6,001,309, 5,958,342, 5,952,180, 5,936,731, 5,843,655, 
5,814,454, 5,837,196, 5,436,327, 5,412,087, 5,405,783, the disclosures of which are 
incorporated herein by reference in their entireties. 

5 In an alternative embodiment, a "microarray" may also refer to a "peptide 

microarray" or "protein microarray" having a substrate-bound collection of plurality of 
polypeptides, the binding to each of the plurality of bound polypeptides being separately 
detectable. Alternatively, the peptide microarray ,may have a plurality of binders, 
including but not limited to monoclonal antibodies, polyclonal antibodies, phage display 

10 binders, yeast 2 hybrid binders, aptamers, which can specifically detect the binding of the 
polypeptides of this invention. The array may be based on autoantibody detection to the 
polypeptides of this invention, see Robinson et al t Nature Medicine 8(3):295-301 (2002). 
Examples of peptide arrays may be found in WO 02/31463, WO 02/25288, WO 01/94946, 
WO 01/88162, WO 01/68671, WO 01/57259, WO 00/61 806, WO 00/54046, WO 

15 00/47774, WO 99/40434, WO 99/39210, WO 97/42507 and U.S. Patent Nos. 6,268,21 0, 
5,766,960, 5,143,854, the disclosures of which are incorporated herein by reference in 
their entireties. 

In addition, determination of the levels of the BSNA or BSP may be made in a 
multiplex manner using techniques described in WO 02/29109, WO 02/24959, WO 
20 01/83502, WO01/731 13, WO 01/59432, WO 01/57269, WO 99/67641, the disclosures of 
which are incorporated herein by reference in their entireties. 

The term "mutant", "mutated", or "mutation" when applied to nucleic acid 
sequences means that nucleotides in a nucleic acid sequence may be inserted, deleted or 
changed compared to a reference nucleic acid sequence. A single alteration may be made 
25 at a locus (a point mutation) or multiple nucleotides may be inserted, deleted or changed at 
a single locus. In addition, one or more alterations may be made at any number of loci 
within a nucleic acid sequence. In a preferred embodiment of the present invention, the 
nucleic acid sequence is the wild type nucleic acid sequence encoding a BSP or is a 
BSNA. The nucleic acid sequence may be mutated by any method known in the art 
30 including those mutagenesis techniques described infra. 

The term "error-prone PCR" refers to a process for performing PCR under 
conditions where the copying fidelity of the DNA polymerase is low, such that a high rate 
of point mutations is obtained along the entire length of the PCR product. See, Leung 
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et al, Technique 1:11-15 (1989) and Caldwell et al, PCR Methods Applic. 2: 28-33 
(1992). 

The term "oligonucleotide-directed mutagenesis" refers to a process which enables 
the generation of site-specific mutations in any cloned DNA segment of interest See, e.g„ 
5 Reidhaar-Olson et al, Science 241 : 53-57 (1 988). 

The term "assembly PCR" refers to a process which involves the assembly of a 
PCR product from a mixture of small DNA fragments. A large number of different PCR 
reactions occur in parallel in the same vial, with the products of one reaction priming the 
products of another reaction. 
10 The term "sexual PCR mutagenesis" or "DNA shuffling" refers to a method of 

error-prone PCR coupled with forced homologous recombination between DNA 
molecules of different but highly related DNA sequence in vitro, caused by random 
fragmentation of the DNA molecule based on sequence similarity, followed by fixation of 
the crossover by primer extension in an error-prone PCR reaction. See, e.g., Stemmer, 
15 Proa NatL Acad. Sci. U.S.A. 91: 10747-10751 (1994). DNA shuffling can be carried out 
between several related genes ("Family shuffling"). 

The term "wi vivo mutagenesis" refers to a process of generating random mutations 
in any cloned DNA of interest which involves the propagation of the DNA in a strain of 
bacteria such as E. coli that carries mutations in one or more of the DNA repair pathways. 
20 These "mutator" strains have a higher random mutation rate than that of a wild-type 
parent Propagating the DNA in a mutator strain will eventually generate random 
mutations within the DNA. 

The term "cassette mutagenesis" refers to any process for replacing a small region 
of a double-stranded DNA molecule with a synthetic oligonucleotide "cassette" that 
25 differs from the native sequence. The oligonucleotide often contains completely and/or 
partially randomized native sequence. 

The term "recursive ensemble mutagenesis" refers to an algorithm for protein 
engineering (protein mutagenesis) developed to produce diverse populations of 
phenotypically related mutants whose members differ in amino acid sequence. This 
30 method uses a feedback mechanism to control successive rounds of combinatorial cassette 
mutagenesis. See, e.g., Arkin etal, Proc. Natl Acad. Sci. U.SA. 89: 7811-7815 (1992). 

The term "exponential ensemble mutagenesis" refers to a process for generating 
combinatorial libraries with a high percentage of unique and functional mutants, wherein 
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small groups of residues are randomized in parallel to identify, at each altered position, 
amino acids which lead to functional proteins. See, e.g., Delegrave et aL 9 Biotechnology 
Research 11: 1548-1552 (1993); Arnold, Current Opinion in Biotechnology 4: 450-455 
(1993). 

5 "Operatively linked" expression control sequences refers to a linkage in which the 

expression control sequence is either contiguous with the gene of interest to control the 
gene of interest, or acts in trans or at a distance to control the gene of interest 

The term "expression control sequence" as used herein refers to polynucleotide 
sequences which are necessary to affect the expression of coding sequences to which they 

10 are operatively linked. Expression control sequences are sequences which control the 
transcription* post-transcriptional events and translation of nucleic acid sequences. 
Expression control sequences include appropriate transcription initiation, termination, 
promoter and enhancer sequences; efficient RNA processing signals such as splicing and 
polyadenylation signals; sequences that stabilize cytoplasmic mRNA; sequences that 

15 enhance translation efficiency (e.g., ribosome binding sites); sequences that enhance 

protein stability; and when desired, sequences that enhance protein secretion. The nature 
of such control sequences differs depending upon the host organism; in prokaryotes, such 
control sequences generally include promoter, ribosomal binding site, and transcription 
termination sequence. The term "control sequences" is intended to include, at a minimum, 

20 all components whose presence is essential for expression, and can also include additional 
components whose presence is advantageous, for example, leader sequences and fusion 
partner sequences. 

The term "vector," as used herein, is intended to refer to a nucleic acid molecule 
capable of transporting another nucleic acid to which it has been linked. One type of 

25 vector is a "plasmid", which refers to a circular double stranded DNA loop into which 
additional DNA segments may be ligated. Other vectors include cosmids, bacterial 
artificial chromosomes (B AC) and yeast artificial chromosomes (YAC). Another type of 
vector is a viral vector, wherein additional DNA segments may be ligated into the viral 
genome. Viral vectors that infect bacterial cells are referred to as bacteriophages. Certain 

30 vectors are capable of autonomous replication in a host cell into which they are introduced 
(e~g., bacterial vectors having a bacterial origin of replication). Other vectors can be 
integrated into the genome of a host cell upon introduction into the host cell, and thereby 
are replicated along with the host genome. Moreover, certain vectors are capable of 
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directing the expression of genes to which they are operatively linked. Such vectors are 
referred to herein as "recombinant expression vectors" (or simply, "expression vectors"). 
In general, expression vectors of utility in recombinant DNA techniques are often in the 
form of plasmids. In the present specification, "plasmid" and "vector" may be used 
5 interchangeably as the plasmid is the most commonly used form of vector. However, the 
invention is intended to include other forms of expression vectors that serve equivalent 
functions. 

The term "recombinant host cell" (or simply "host cell"), as used herein, is 
intended to refer to a cell into which a recombinant expression vector has been introduced. 
10 It should be understood that such terms are intended to refer not only to the particular 

subject cell but to the progeny of such a cell. Because certain modifications may occur in 
succeeding generations due to either mutation or environmental influences, such progeny 
may not, in fact, be identical to the parent cell, but are still included within the scope of 
the term "host cell" as used herein. 
15 As used herein, the phrase "open reading frame" and the equivalent acronym 

"ORF" refers to that portion of a transcript-derived nucleic acid that can be translated in its 
entirety into a sequence of contiguous amino acids. As so defined, an ORF has length, 
measured in nucleotides, exactly divisible by 3. As so defined, an ORF need not encode 
the entirety of a natural protein. 
20 As used herein, the phrase "ORF-encoded peptide" refers to the predicted or actual 

translation of an ORF. 

As used herein, the phrase "degenerate variant" of a reference nucleic acid 
sequence is meant to be inclusive of all nucleic acid sequences that can be directly 
translated, using the standard genetic code, to provide an amino acid sequence identical to 
25 that translated from the reference nucleic acid sequence. 

The term "polypeptide" encompasses both naturally occurring and non-naturally 
occurring proteins and polypeptides, as well as polypeptide fragments and polypeptide 
mutants, derivatives and analogs thereof. A polypeptide may be monomelic or polymeric. 
Further, a polypeptide may comprise a number of different modules within a single 
30 polypeptide each of which has one or more distinct activities. A preferred polypeptide in 
accordance with the invention comprises a BSP encoded by a nucleic acid molecule of the 
instant invention, or a fragment, mutant, analog and derivative thereof. 
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The term "isolated protein" or "isolated polypeptide" is a protein or polypeptide 
that by virtue of its origin or source of derivation (1) is not associated with naturally 
associated components that accompany it in its native state, (2) is free of other proteins 
from the same species (3) is expressed by a cell from a different species, or (4) does not 
5 occur in nature. Thus, a polypeptide that is chemically synthesized or synthesized in a 
cellular system different from the cell from which it naturally originates will be "isolated" 
from its naturally associated components. A polypeptide or protein may also be rendered 
substantially free of naturally associated components by isolation, using protein 
purification techniques well known in the art 

10 A protein or polypeptide is "substantially pure," "substantially homogeneous" or 

"substantially purified" when at least about 60% to 75% of a sample exhibits a single 
species of polypeptide. The polypeptide or protein may be monomelic or multimeric. A 
substantially pure polypeptide or protein will typically comprise about 50%, 60%, 70%, 
80% or 90% W/W of a protein sample, more usually about 95%, and preferably will be 

15 over 99% pure. Protein purity or homogeneity may be determined by a number of means 
well known in the art, such as polyacrylamide gel electrophoresis of a protein sample, 
followed by visualizing a single polypeptide band upon staining the gel with a stain well 
known in the art For certain purposes, higher resolution may be provided by using HPLC 
or other means well known in the art for purification. 

20 The term "fragment" when used herein with respect to polypeptides of the present 

invention refers to a polypeptide that has an amino-terminal and/or carboxy-terminal 
deletion compared to a full-length BSP. In a preferred embodiment, the fragment is a 
contiguous sequence in which the amino acid sequence of the fragment is identical to the 
corresponding positions in the naturally occurring polypeptide. Fragments typically are at 

25 least 5, 6, 7, 8, 9 or 10 amino acids long, preferably at least 12, 14, 16 or 18 amino acids 
long, more preferably at least 20 amino acids long, more preferably at least 25, 30, 35, 40 
or 45, amino acids, even more preferably at least 50 or 60 amino acids long, and even 
more preferably at least 70 amino acids long. 

A "derivative" when used herein with respect to polypeptides of the present 

30 invention refers to a polypeptide which is substantially similar in primary structural 

sequence to a BSP but which include, e.g. t in vivo or in vitro chemical and biochemical 
modifications that are not found in the BSP. Such modifications include, for example, 
acetylation, acylation, ADP-ribosylation, amidation, covalent attachment of flavin, 
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covalent attachment of a heme moiety, covalent attachment of a nucleotide or nucleotide 
derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of 
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation, demethylation, 
formation of covalent cross-links, formation of cystine, formation of pyroglutamate, 
5 formylation, gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
Other modification include, e.g., labeling with radionuclides, and various enzymatic 
10 modifications, as will be readily appreciated by those skilled in the art. A variety of 

methods for labeling polypeptides and of substituents or labels useful for such purposes 
are well known in the art, and include radioactive isotopes such as l25 I, 32 P, 3S S, 14 C and 
3 H, ligands which bind to labeled antiligands (e.g., antibodies), fluorophores, 
chemiluminescent agents, enzymes, and antiligands which can serve as specific binding 
15 pair members for a labeled ligand. The choice of label depends on the sensitivity required, 
ease of conjugation with the primer, stability requirements, and available instrumentation. 
Methods for labeling polypeptides are well known in the art. See Ausubel (1992), supra; 
Ausubel (1999), supra. 

The term "fusion protein" refers to polypeptides of the present invention coupled 
20 to a heterologous amino acid sequences. Fusion proteins are useful because they can be 
constructed to contain two or more desired functional elements from two or more different 
proteins. A fusion protein comprises at least 10 contiguous amino acids from a 
polypeptide of interest, more preferably at least 20 or 30 amino acids, even more 
preferably at least 40, 50 or 60 amino acids, yet more preferably at least 75, 100 or 125 
25 amino acids. Fusion proteins can be produced recombinantly by constructing a nucleic 
acid sequence that encodes the polypeptide or a fragment thereof in frame with a nucleic 
acid sequence encoding a different protein or peptide and then expressing the fusion 
protein. Alternatively, a fusion protein can be produced chemically by crossiinking the 
polypeptide or a fragment thereof to another protein. 
30 The term "analog 5 * refers to both polypeptide analogs and non-peptide analogs. 

The term "polypeptide analog" as used herein refers to a polypeptide that is comprised of a 
segment of at least 25 amino acids that has substantial identity to a portion of an amino 
acid sequence but which contains non-natural amino acids or non-natural inter-residue 
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bonds. In a preferred embodiment, the analog has the same or similar biological activity 
as the native polypeptide. Typically, polypeptide analogs comprise a conservative amino 
acid substitution (or insertion or deletion) with respect to the naturally occurring sequence. 
Analogs typically are at least 20 amino acids long, preferably at least 50 amino acids long 
or longer, and can often be as long as a full-length naturally occurring polypeptide. 

The term "non-peptide analog" refers to a compound with properties that are 
analogous to those of a reference polypeptide. A non-peptide compound may also be 
termed a "peptide mimetic" or a "peptidomimetic." Such compounds are often developed 
with the aid of computerized molecular modeling. Peptide mimetics that are structurally 
similar to useful peptides may be used to produce an equivalent effect Generally, 
peptidomimetics are structurally similar to a paradigm polypeptide (t.e., a polypeptide that 
has a desired biochemical property or pharmacological activity), but have one or more 
peptide linkages optionally replaced by a linkage selected from the group consisting of: 
-CH 2 NH~, -CH 2 S--, -CH 2 -CH 2 -, -CH=CH-(cis and trans), -COCH 2 -, 
-CH(OH)CH 2 ~, and -CH 2 SO-, by methods well known in the art. Systematic 
substitution of one or more amino acids of a consensus sequence with a D-amino acid of 
the same type (e.g., D-lysine in place of L-lysine) may also be used to generate more 
stable peptides. In addition, constrained peptides comprising a consensus sequence or a 
substantially identical consensus sequence variation may be generated by methods known 
in the art (Rizo et al, Am. Rev. Biochem. 61 :387-41 8 (1992)). For example, one may add 
internal cysteine residues capable of forming intramolecular disulfide bridges which 
cyclize the peptide. 

The term "mutant" or "mutein" when referring to a polypeptide of the present 
invention relates to an amino acid sequence containing substitutions, insertions or 
deletions of one or more amino acids compared to the amino acid sequence of a BSP. A 
mutein may have one or more amino acid point substitutions, in which a single amino acid 
at a position has been changed to another amino acid, one or more insertions and/or 
deletions, in which one or more amino acids are inserted or deleted, respectively, in the 
sequence of the naturally occurring protein, and/or truncations of the amino acid sequence 
at either or both the amino or carboxy termini. Further, a mutein may have the same or 
different biological activity as the naturally occurring protein. For instance, a mutein may 
have an increased or decreased biological activity. A mutein has at least 50% sequence 
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similarity to the wild type protein, preferred is 60% sequence similarity, more preferred is 
70% sequence similarity. Even more preferred are muteins having 80%, 85% or 90% 
sequence similarity to a BSP. In an even more preferred embodiment, a mutein exhibits 
95% sequence identity, even more preferably 97%, even more preferably 98% and even 
5 more preferably 99%. Sequence similarity may be measured by any common sequence 
analysis algorithm, such as GAP or BESTFIT or other variation Smith-Waterman 
alignment See, T. F. Smith and M. S. Waterman, J. Mol. Biol. 147:195-197 (1981) and 
W.R. Pearson, Genomics 1 1 :635-650 (1 991). 

Preferred amino acid substitutions are those which: (1) reduce susceptibility to 
10 proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding affinity for forming 
protein complexes, (4) alter binding affinity or enzymatic activity, and (5) confer or 
modify other physicochemical or functional properties of such analogs. For example, 
single or multiple amino acid substitutions (preferably conservative amino acid 
substitutions) may be made in the naturally occurring sequence (preferably in the portion 
1 5 of the polypeptide outside the domain(s) forming intermolecular contacts. In a preferred 
embodiment, the amino acid substitutions are moderately conservative substitutions or 
conservative substitutions. In a more preferred embodiment, the amino acid substitutions 
are conservative substitutions. A conservative amino acid substitution should not 
substantially change the structural characteristics of the parent sequence (e.g., a 
20 replacement amino acid should not tend to disrupt a helix that occurs in the parent 
sequence, or disrupt other types of secondary structure that characterizes the parent 
sequence). Examples of art-recognized polypeptide secondary and tertiary structures are 
described in Creighton (ed.), Proteins, Structures and Molecular Principles. W. H. 
Freeman and Company (1984); Branden et al (ed.), Introduction to Protei n Structure. 
25 Garland Publishing (1991); Thornton et al, Nature 354:105-106 (1991). 

As used herein, the twenty conventional amino acids and their abbreviations follow 
conventional usage. See Golub et al (eds.), Immunology - A Synthesis 2 nd Ed., Sinauer 
Associates (1991). Stereoisomers (e.g„ D-amino acids) of the twenty conventional amino 
acids, unnatural amino acids such as a-, a-disubstituted amino acids, N-alkyl amino acids, 
30 and other unconventional amino acids may also be suitable components for polypeptides 
of the present invention. Examples of unconventional amino acids include: 
4-hydroxyproline, y-carboxyglutamate, e-N,N > N-trimethyllysine, e-N-acetyllysine, 
O-phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 
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5-hydroxyiysine, s-N-methylarginine, and other similar amino acids and imino acids (<?.£., 
4-hydroxyproline). In the polypeptide notation used herein, the lefthand direction is the 
amino terminal direction and the right hand direction is the carboxy-terminal direction, in 
accordance with standard usage and convention. 
5 By "homology" or "homologous" when referring to a polypeptide of the present 

invention it is meant polypeptides from different organisms with a similar sequence to 
the encoded amino acid sequence of a BSP and a similar biological activity or function. 
Although two polypeptides are said to be "homologous," this does not imply that there is 
necessarily an evolutionary relationship between the polypeptides. Instead, the term 
10 "homologous" is defined to mean that the two polypeptides have similar amino acid 
sequences and similar biological activities or functions. In a preferred embodiment, a 
homologous polypeptide is one that exhibits 50% sequence similarity to BSP, preferred is 
60% sequence similarity, more preferred is 70% sequence similarity. Even more preferred 
are homologous polypeptides that exhibit 80%, 85% or 90% sequence similarity to a BSP. 
15 In a yet more preferred embodiment, a homologous polypeptide exhibits 95%, 97%, 98% 
or 99% sequence similarity. 

When "sequence similarity" is used in reference to polypeptides, it is recognized 
that residue positions that are not identical often differ by conservative amino acid 
substitutions. In a preferred embodiment, a polypeptide that has "sequence similarity" 
20 comprises conservative or moderately conservative amino acid substitutions. A 

"conservative amino acid substitution" is one in which an amino acid residue is substituted 
by another amino acid residue having a side chain (R group) with similar chemical 
properties {e.g., charge or hydrophobic ty). In general, a conservative amino acid 
substitution will not substantially change the functional properties of a protein. In cases 
25 where two or more amino acid sequences differ from each other by conservative 
substitutions, the percent sequence identity or degree of similarity may be adjusted 
upwards to correct for the conservative nature of the substitution. Means for making this 
adjustment are well known to those of skill in the art See, e.g., Pearson, Methods Mol 
Biol 24:307-31 (1994). 
30 For instance, the following six groups each contain amino acids that are 

conservative substitutions for one another: 

1 ) Serine (S), Threonine (T); 

2) Aspartic Acid (D), Glutamic Acid (E); 
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3) Asparagine (N), Glutamine (Q); 

4) Arginine (R), Lysine (K); 

5) Isoleucine (I), Leucine (L), Methionine (M), Alanine (A), Valine (V), and 

6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W). 

5 Alternatively, a conservative replacement is any change having a positive value in 

the PAM250 log-likelihood matrix disclosed in Gonnet et al, Science 256: 1443-45 
(1992). A "moderately conservative" replacement is any change having a nonnegative 
value in the PAM250 log-likelihood matrix. 

Sequence similarity for polypeptides, which is also referred to as sequence 
10 identity, is typically measured using sequence analysis software. Protein analysis software 
matches similar sequences using measures of similarity assigned to various substitutions, 
deletions and other modifications, including conservative amino acid substitutions. For 
instance, GCG contains programs such as "Gap" and "Bestfit" which can be used with 
default parameters to determine sequence homology or sequence identity between closely 
1 5 related polypeptides, such as homologous polypeptides from different species of 

organisms or between a wild type protein and a mutein thereof. See, e.g., GCG Version 
6.1. Other programs include FAST A, discussed supra. 

A preferred algorithm when comparing a sequence of the invention to a database 
containing a large number of sequences from different organisms is the computer program 
20 BLAST, especially blastp or tblastn. See, e.g., Altschul et al., J. MoL Biol. 215: 403-410 
(1990); Altschul et al., Nucleic Acids Res. 25:3389-402 (1997). Preferred parameters for 

blastp are: 

Expectation value: 10 (default) 
Filter: seg (default) 

25 Cost to open a gap: 1 1 (default) 

Cost to extend a gap: 1 (default 
Max. alignments: 100 (default) 
Word size: 11 (default) 

No. of descriptions: 100 (default) 
30 Penalty Matrix: BLOSUM62 

The length of polypeptide sequences compared for homology will generally be at 
least about 16 amino acid residues, usually at least about 20 residues, more usually at least 
about 24 residues, typically at least about 28 residues, and preferably more than about 35 
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residues. When searching a database containing sequences from a large number of 
different organisms, it is preferable to compare amino acid sequences. 

Algorithms other than blastp for database searching using amino acid sequences 
are known in the art. For instance, polypeptide sequences can be compared using FASTA, 
5 a program in GCG Version 6. 1. FASTA (e.g., FASTA2 and FASTA3) provides 

alignments and percent sequence identity of the regions of the best overlap between the 
query and search sequences (Pearson (1990), supra; Pearson (2000), supra. For example, 
percent sequence identity between amino acid sequences can be determined using FASTA 
with its default or recommended parameters (a word size of 2 and the PAM250 scoring 
10 matrix), as provided in GCG Version 6.1. 

An "antibody" refers to an intact immunoglobulin, or to an antigen-binding portion 
thereof that competes with the intact antibody for specific binding to a molecular species, 
e.g., a polypeptide of the instant invention. Antigen-binding portions may be produced by 
recombinant DNA techniques or by enzymatic or chemical cleavage of intact antibodies. 
15 Antigen-binding portions include, inter alia, Fab, Fab', F(ab')2, Fv, dAb, and 

complementarity determining region (CDR) fragments, single-chain antibodies (scFv), 
chimeric antibodies, diabodies and polypeptides that contain at least a portion of an 
immunoglobulin that is sufficient to confer specific antigen binding to the polypeptide. A 
Fab fragment is a monovalent fragment consisting of the VL, VH, CL and CHI domains; 
20 a F(ab') 2 fragment is a bivalent fragment comprising two Fab fragments linked by a 

disulfide bridge at the hinge region; a Fd fragment consists of the VH and CHI domains; a 
Fv fragment consists of the VL and VH domains of a single arm of an antibody; and a dAb 
fragment consists of a VH domain. See, e.g., Ward et at. Nature 341 : 544-546 (1989). 

By "bind specifically" and "specific binding" as used herein it is meant the ability 
25 of the antibody to bind to a first molecular species in preference to binding to other 

molecular species with which the antibody and first molecular species are admixed. An 
antibody is said specifically to "recognize" a first molecular species when it can bind 
specifically to that first molecular species. 

A single-chain antibody (scFv) is an antibody in which VL and VH regions are 
30 paired to form a monovalent molecule via a synthetic linker that enables them to be made 
as a single protein chain. See, e.g., Bird et al., Science 242: 423-426 (1988); Huston et al, 
Proc. Natl Acad. ScL USA 85: 5879-5883 (1988). Diabodies are bivalent, bispecific 
antibodies in which VH and VL domains are expressed on a single polypeptide chain, but 
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using a linker that is too short to allow for pairing between the two domains on the same 
chain, thereby forcing the domains to pair with complementary domains of another chain 
and creating two antigen binding sites. See e.g., Holliger et al, Proc. NatL Acad. Sci. USA 
90: 6444-6448 (1993); Poljak et al., Structure 2: 1 121-1 123 (1994). One or more CDRs 

5 may be incorporated into a molecule either covalently or noncovalently to make it an 
immunoadhesin. An immunoadhesin may incorporate the CDR(s) as part of a larger 
polypeptide chain, may covalently link the CDR(s) to another polypeptide chain, or may 
incorporate the CDR(s) noncovalently. The CDRs permit the immunoadhesin to 
specifically bind to a particular antigen of interest. A chimeric antibody is an antibody 

10 that contains one or more regions from one antibody and one or more regions from one or 
more other antibodies. 

An antibody may have one or more binding sites. If there is more than one binding 
site, the binding sites may be identical to one another or may be different. For instance, a 
naturally occurring immunoglobulin has two identical binding sites, a single-chain 

15 antibody or Fab fragment has one binding site, while a "bispecific" or "bifunctional" 
antibody has two different binding sites. 

An "isolated antibody" is an antibody that (1) is not associated with naturally- 
associated components, including other naturally-associated antibodies, that accompany it 
in its native state, (2) is free of other proteins from the same species, (3) is expressed by a 

20 cell from a different species, or (4) does not occur in nature. It is known that purified 
proteins, including purified antibodies, may be stabilized with non-naturally-associated 
components. The non-naturally-associated component may be a protein, such as albumin 
(e.g., BSA) or a chemical such as polyethylene glycol (PEG). 

A "neutralizing antibody" or "an inhibitory antibody" is an antibody that inhibits 

25 the activity of a polypeptide or blocks the binding of a polypeptide to a ligand that 

normally binds to it An "activating antibody" is an antibody that increases the activity of 
a polypeptide. 

The term "epitope" includes any protein determinant capable of specific binding to 
an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of 
30 chemically active surface groupings of molecules such as amino acids or sugar side chains 
and usually have specific three-dimensional structural characteristics, as well as specific 
charge characteristics. An antibody is said to specifically bind an antigen when the 
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dissociation constant is less thanl ]iM, preferably less than 100 nM and most preferably 

t 

less than 10 nM. 

The term "patient* 9 includes human and veterinary subjects. 

Throughout this specification and claims, the word "comprise," or variations such 
5 as "comprises" or "comprising," will be understood to imply the inclusion of a stated 

integer or group of integers but not the exclusion of any other integer or group of integers. 

The term "breast specific" refers to a nucleic acid molecule or polypeptide that is 
expressed predominantly in the breast as compared to other tissues in the body. In a 
preferred embodiment, a "breast specific" nucleic acid molecule or polypeptide is detected 
10 at a level that is 1 .5-fold higher than any other tissue in the body. In a more preferred 
embodiment, the "breast specific" nucleic acid molecule or polypeptide is detected at a 
level that is 2-fold higher than any other tissue in the body, more preferably 5-fold higher, 
still more preferably at least 10-fold, 15-fold, 20-fold, 25-fold, 50-fold or 100-fold higher 
than any other tissue in the body. Nucleic acid molecule levels may be measured by 
15 nucleic acid hybridization, such as Northern blot hybridization, or quantitative PGR. 
Polypeptide levels may be measured by any method known to accurately quantitate 
protein levels, such as Western blot analysis. 

Nucleic Acid Molecules. Regulatory Sequences. Vectors. Host Ce lls and Recombinant 
Methods of Making Polypeptides 

20 

Nucleic Acid Molecules 

One aspect of the invention provides isolated nucleic acid molecules that are 
specific to the breast or to breast cells or tissue or that are derived from such nucleic acid 
molecules. These isolated breast specific nucleic acids (BSNAs) may comprise cDNA 

25 genomic DNA, RNA, or a combination thereof, a fragment of one of these nucleic acids, 
or may be a non-naturally occurring nucleic acid molecule. A BSNA may be derived from 
an animal. In a preferred embodiment, the BSNA is derived from a human or other 
mammal. In a more preferred embodiment, the BSNA is derived from a human or other 
primate. In an even more preferred embodiment, the BSNA is derived from a human. 

30 In a preferred embodiment, the nucleic acid molecule encodes a polypeptide that 

is specific to breast, a breast-specific polypeptide (BSP). In a more preferred embodiment, 
the nucleic acid molecule encodes a polypeptide that comprises an amino acid sequence of 
SEQ ID NO: 104-190. In another highly preferred embodiment, the nucleic acid molecule 
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comprises a nucleic acid sequence of SEQ ID NO: 1-103. Nucleotide sequences of the 
instantly-described nucleic acid molecules were determined by assembling several DNA 
molecules from either public or proprietary databases. Some of the underlying DNA 
sequences are the result, directly or indirectly, of at least one enzymatic polymerization 
5 reaction (e.g. f reverse transcription and/or polymerase chain reaction) using an automated 
sequencer (such as the MegaBACE™ 1000, Amersham Biosciences, Sunnyvale, CA, 
USA). 

Nucleic acid molecules of the present invention may also comprise sequences that 
selectively hybridizes to a nucleic acid molecule encoding a BSNA or a complement or 

10 antisense thereof. The hybridizing nucleic acid molecule may or may not encode a 

polypeptide or may or may not encode a BSP. However, in a preferred embodiment, the 
hybridizing nucleic acid molecule encodes a BSP. In a more preferred embodiment, the 
invention provides a nucleic acid molecule that selectively hybridizes to a nucleic acid 
molecule or the antisense sequence of a nucleic acid molecule that encodes a polypeptide 

15 comprising an amino acid sequence of SEQ ID NO: 104-190. In an even more preferred 
embodiment, the invention provides a nucleic acid molecule that selectively hybridizes to 
a nucleic acid molecule comprising the nucleic acid sequence of SEQ ID NO: 1-103 or the 
antisense sequence thereof. Preferably, the nucleic acid molecule selectively hybridizes to 
a nucleic acid molecule or the antisense sequence of a nucleic acid molecule encoding a 

20 BSP under low stringency conditions. More preferably, the nucleic acid molecule 

selectively hybridizes to a nucleic acid molecule or the antisense sequence of a nucleic 
acid molecule encoding a BSP under moderate stringency conditions. Most preferably, 
the nucleic acid molecule selectively hybridizes to a nucleic acid molecule or the antisense 
sequence of a nucleic acid molecule encoding a BSP under high stringency conditions. In 

25 a preferred embodiment, the nucleic acid molecule hybridizes under low, moderate or high 
stringency conditions to a nucleic acid molecule or the antisense sequence of a nucleic 
acid molecule encoding a polypeptide comprising an amino acid sequence of SEQ ID NO: 
104-190. In a more preferred embodiment, the nucleic acid molecule hybridizes under 
low, moderate or high stringency conditions to a nucleic acid molecule or the antisense 

30 sequence of a nucleic acid molecule comprising a nucleic acid sequence selected from 
SEQ ID NO: 1-103. 

Nucleic acid molecules of the present invention may also comprise nucleic acid 
sequences that exhibit substantial sequence similarity to a nucleic acid encoding a BSP or 
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a complement of the encoding nucleic acid molecule. In this embodiment, it is preferred 
that the nucleic acid molecule exhibit substantial sequence similarity to a nucleic acid 
molecule encoding human BSP. More preferred is a nucleic acid molecule exhibiting 
substantial sequence similarity to a nucleic acid molecule encoding a polypeptide having 
5 an amino acid sequence of SEQ ID NO: 104-190. By substantial sequence similarity it is 
meant a nucleic acid molecule having at least 60% sequence identity with a nucleic acid 
molecule encoding a BSP, such as a polypeptide having an amino acid sequence of SEQ 
ID NO: 104-190, more preferably at least 70%, even more preferably at least 80% and 
even more preferably at least 85%. In a more preferred embodiment, the similar nucleic 
10 acid molecule is one that has at least 90% sequence identity with a nucleic acid molecule 
encoding a BSP, more preferably at least 95%, more preferably at least 97%, even more 
preferably at least 98%, and still more preferably at least 99%. Most preferred in this 
embodiment is a nucleic acid molecule that has at least 99.5%, 99.6%, 99.7%, 99.8% or 
99.9% sequence identity with a nucleic acid molecule encoding a BSP. 
15 The nucleic acid molecules of the present invention are also inclusive of those 

exhibiting substantial sequence similarity to a BSNA or its complement. In this 
embodiment, it is preferred that the nucleic acid molecule exhibit substantial sequence 
similarity to a nucleic acid molecule having a nucleic acid sequence of SEQ ID NO: 1- 
103. By substantial sequence similarity it is meant a nucleic acid molecule that has at 
20 least 60% sequence identity with a BSNA, such as one having a nucleic acid sequence of 
SEQ ID NO: 1-103, more preferably at least 70%, even more preferably at least 80% and 
even more preferably at least 85%. More preferred is a nucleic acid molecule that has at 
least 90% sequence identity with a BSNA, more preferably at least 95%, more preferably 
at least 97%, even more preferably at least 98%, and still more preferably at least 99%. 
25 Most preferred is a nucleic acid molecule that has at least 99.5%, 99.6%, 99.7%, 99.8% or 
99.9% sequence identity with a BSNA. 

Nucleic acid molecules that exhibit substantial sequence similarity are inclusive of 
sequences that exhibit sequence identity over their entire length to a BSNA or to a nucleic 
acid molecule encoding a BSP, as well as sequences that are similar over only a part of its 
30 length. In this case, the part is at least 50 nucleotides of the BSNA or the nucleic acid 

molecule encoding a BSP, preferably at least 100 nucleotides, more preferably at least 150 
or 200 nucleotides, even more preferably at least 250 or 300 nucleotides, still more 
preferably at least 400 or 500 nucleotides. 
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The substantially similar nucleic acid molecule may be a naturally occurring one 
that is derived from another species, especially one derived from another primate, wherein 
the similar nucleic acid molecule encodes an amino acid sequence that exhibits significant 
sequence identity to that of SEQ ID NO: 1 04-190 or demonstrates significant sequence 

5 identity to the nucleotide sequence of SEQ ID NO: 1-103. The similar nucleic acid 

molecule may also be a naturally occurring nucleic acid molecule from a human, when the 
BSNA is a member of a gene family. The similar nucleic acid molecule may also be a 
naturally occurring nucleic acid molecule derived from a non-primate, mammalian 
species, including without limitation, domesticated species, e.g., dog, cat, mouse, rat, 

10 rabbit, hamster, cow," horse and pig; and wild animals, e.g., monkey, fox, lions, tigers, 

bears, giraffes, zebras, etc. The substantially similar nucleic acid molecule may also be a 
naturally occurring nucleic acid molecule derived from a non-mammalian species, such as 
birds or reptiles. The naturally occurring substantially similar nucleic acid molecule may 
be isolated directly from humans or other species. In another embodiment, the 

15 substantially similar nucleic acid molecule may be one that is experimentally produced by 
random mutation of a nucleic acid molecule. In another embodiment, the substantially 
similar nucleic acid molecule may be one that is experimentally produced by directed 
mutation of a BSNA. In a preferred embodiment, the substantially similar nucleic acid 
molecule is an BSNA. 

20 The nucleic acid molecules of the present invention are also inclusive of allelic 

variants of a BSNA or a nucleic acid encoding a BSP. For example, single nucleotide 
polymorphisms (SNPs) occur frequently in eukaryotic genomes and the sequence 
determined from one individual of a species may differ from other allelic forms present 
within the population. More than 1 A million SNPs have already identified in the human 

25 genome, International Human Genome Sequencing Consortium, Nature 409: 860-921 

(2001) - Variants with small deletions and insertions of more than a single nucleotide are 
also found in the general population, and often do not alter the function of the protein. In 
addition, amino acid substitutions occur frequently among natural allelic variants, and 
often do not substantially change protein function. 

30 In a preferred embodiment, the allelic variant is a variant of a gene, wherein the 

gene is transcribed into an mRNA that encodes a BSP. In a more preferred embodiment, 
the gene is transcribed into an mRNA that encodes a BSP comprising an amino acid 
sequence of SEQ ID NO: 104-190. In another preferred embodiment, the allelic variant is 
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a variant of a gene, wherein the gene is transcribed into an mRNA that is a BSNA. In a 
more preferred embodiment, the gene is transcribed into an mRNA that comprises the 
nucleic acid sequence of SEQ ID NO: 1-103. Also preferred is that the allelic variant is a 
naturally occurring allelic variant in the species of interest, particularly human. 
5 Nucleic acid molecules of the present invention are also inclusive of nucleic acid 

sequences comprising a part of a nucleic acid sequence of the instant invention. The part 
may or may not encode a polypeptide, and may or may not encode a polypeptide that is a 
BSP. In a preferred embodiment, the part encodes a BSP. In one embodiment, the 
nucleic acid molecule comprises a part of a BSNA. In another embodiment, the nucleic 
10 acid molecule comprises a part of a nucleic acid molecule that hybridizes or exhibits 
substantial sequence similarity to a BSNA. In another embodiment, the nucleic acid 
molecule comprises a part of a nucleic acid molecule that is an allelic variant of a BSNA. 
In yet another embodiment, the nucleic acid molecule comprises a part of a nucleic acid 
molecule that encodes a BSP. A part comprises at least 10 nucleotides, more preferably at 
15 least 15, 17, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300, 350, 400 or 
500 nucleotides. The maximum size of a nucleic acid part is one nucleotide shorter than 
the sequence of the nucleic acid molecule encoding the full-length protein. 

Nucleic acid molecules of the present invention are also inclusive of nucleic acid 
sequences that encode fusion proteins, homologous proteins, polypeptide fragments, 
20 muteins and polypeptide analogs, as described infra. 

Nucleic acid molecules of the present invention are also inclusive of nucleic acid 
sequences containing modifications of the native nucleic acid molecule. Examples of such 
modifications include, but are not limited to, nonnative internucleoside bonds, post- 
synthetic modifications or altered nucleotide analogues. One having ordinary skill in the 
25 art would recognize that the type of modification that may be made will depend upon the 
intended use of the nucleic acid molecule. For instance, when the nucleic acid molecule is 
used as a hybridization probe, the range of such modifications will be limited to those that 
permit sequence-discriminating base pairing of the resulting nucleic acid. When used to 
direct expression of RNA or protein in vitro or in vivo, the range of such modifications 
30 will be limited to those that permit the nucleic acid to function properly as a 

polymerization substrate. When the isolated nucleic acid is used as a therapeutic agent, 
the modifications will be limited to those that do not confer toxicity upon die isolated 
nucleic acid. 
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Accordingly, in one embodiment, a nucleic acid molecule may include nucleotide 
analogues that incorporate labels that are directly detectable, such as radiolabels or 
fluorophores, or nucleotide analogues that incorporate labels that can be visualized in a 
subsequent reaction, such as biotin or various haptens. The labeled nucleic acid molecules 
5 are particularly useful as hybridization probes. 

Common radiolabeled analogues include those labeled with 33 P, 32 P, and 35 S, such 
as <x- 32 P-dATP, a- 32 P-dCTP, a- 32 P-dGTP, a- 32 P-.dTTP, a- 32 P-3'dATP, a-^P-ATP, a- 32 P- 
CTP, a- 32 P-GTP, a- 32 P-UTP, a- 35 S-dATP, Y - 35 S-GTP, Y - 33 P-dATP, and the like. 

Commercially available fluorescent nucleotide analogues readily incorporated into 

10 the nucleic acids of the present invention include Cy3-dCTP, Cy3-dUTP, Cy5-dCTP, Cy3- 
dUTP (Amersham Biosciences, Piscataway, New Jersey, USA), fluorescein- 12-dUTP, 
tetramethylrhodamine-6-dUTP, Texas Red®-5-dUTP, Cascade Blue®-7-dUTP, 
BODIPY® FL-14-dUTP, BODIPY® TMR-14-dUTP, BODIPY® TR-14-dUTP, 
Rhodamine Green™-5-dUTP, Oregon Green® 488-5-dUTP, Texas Red®- 12-dUTP, 

15 BODIPY® 630/650-14-dUTP, BODIPY® 650/665-1 4-dUTP, Alexa Fluor® 488-5-dUTP, 
Alexa Fluor® 532-5-dUTP, Alexa Fluor® 568-5-dUTP, Alexa Fluor® 594-5-dUTP, 
Alexa Fluor® 546-14-dUTP, fluorescein-12-UTP, tetramethylrhodamine-6-UTP, Texas 
Red®-5-UTP, Cascade BIue®-7-UTP, BODIPY® FL-14-UTP, BODIPY® TMR-14-UTP, 
BODIPY® TR-14-UTP, Rhodamine Green™-5-UTP, Alexa Fluor® 488-5-UTP, Alexa 

20 Fluor® 546-14-UTP (Molecular Probes, Inc. Eugene, OR, USA). One may also custom 
synthesize nucleotides having other fluorophores. See Henegariu et a/., Nature 
Biotechnol 18: 345-348 (2000). 

Haptens that are commonly conjugated to nucleotides for subsequent labeling 
include biotin (biotin- 1 1-dUTP, Molecular Probes, Inc., Eugene, OR, USA; 

25 biotin-21-UTP, biotin-21-dUTP, Clontech Laboratories, Inc., Palo Alto; CA, USA), 
digoxigenin (DIG-ll-dUTP, alkali labile, DIG-1 1-UTP, Roche Diagnostics Corp., 
Indianapolis, IN, USA), and dinitrophenyl (dinitrophenyl-ll-dUTP, Molecular Probes, 
Inc., Eugene, OR, USA). 

Nucleic acid molecules of the present invention can be labeled by incorporation of 

30 labeled nucleotide analogues into the nucleic acid. Such analogues can be incorporated by 
enzymatic polymerization, such as by nick translation, random priming, polymerase chain 
reaction (PCR), terminal transferase tailing, and end-filling of overhangs, for DNA 
molecules, and in vitro transcription driven, e.g., from phage promoters, such as 17, T3, 
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and SP6, for RNA molecules. Commercial kits are readily available for each such 
labeling approach. Analogues can also be incorporated during automated solid phase 
chemical synthesis. Labels can also be incorporated after nucleic acid synthesis, with the 
5' phosphate and 3* hydroxyl providing convenient sites for post-synthetic covalent 
5 attachment of detectable labels. 

Other post-synthetic approaches also permit internal labeling of nucleic acids. For 
example, fluorophores can be attached using a cisplatin reagent that reacts with the N7 of 
guanine residues (and, to a lesser extent, adenine bases) in DNA, RNA, and Peptide 
Nucleic Acids (PNA) to provide a stable coordination complex between the nucleic acid 
10 and fluorophore label (Universal Linkage System) (available from Molecular Probes, Inc., 
Eugene, OR, USA and Amersham Pharmacia Biotech, Piscataway, NJ, USA); see Alers et 
al % Genes, Chromosomes & Cancer 25: 301- 305 (1 999); Jelsma et al, J. NIH Res. 5: 82 
(1994); Van Belkum etal 9 BioTechniques 16: 148-153 (1994). Alternatively, nucleic 
acids can be labeled using a disulfide-containing linker (FastTag™ Reagent, Vector 
15 Laboratories, Inc., Burlingame, CA, USA) that is photo- or thermally coupled to the target 
nucleic acid using aryl azide chemistry; after reduction, a free thiol is available for 
coupling to a hapten, fluorophore, sugar, affinity ligand, or other marker. 

One or more independent or interacting labels can be incorporated into the nucleic 
acid molecules of the present invention. For example, both a fluorophore and a moiety 
20 that in proximity thereto acts to quench fluorescence can be included to report specific 
hybridization through release of fluorescence quenching or to report exonucleotidic 
excision. See, e.g., Tyagi et al, Nature Biotechnol. 14: 303-308 (1996); Tyagi et at, 
Nature Biotechnol 16: 49-53 (1998); Sokol etal, Proc. Natl Acad. Sci. USA 95: 
1 1538-1 1543 (1998); Kostrikis et al, Science 279: 1228-1229 (1998); Marras et al, 
25 Genet Anal 14: 151-156 (1999); Holland etal, Proc. Natl. Acad. ScL USA 88: 

7276-7280 (1991); Heid et al, Genome Res. 6(10): 986-94 (1996); Kuimelis et al, 
Nucleic Acids Symp. Ser. (37): 255-6 (1997); and U.S. Patent Nos. 5,846,726, 5,925,5 17, 
5,925,517, 5,723,591 and 5,538,848, the disclosures of which are incorporated herein by 
reference in their entireties. 
30 Nucleic acid molecules of the present invention may also be modified by altering 

one or more native phosphodiester internucleoside bonds to more nuclease-resistant, 
intemucleoside bonds. See Hartmann et al (eds.), Manual of Antisense Methodology: 
Perspectives in Antisense Science . Kluwer Law International (1999); Stein et al (eds.), 
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Applied Antisense Oligonucleotide Technology. Wiley-Liss (1998); Chadwick et al 
(eds.), Oligonucleotides as Therapeutic Agents - Symposium No. 209, John Wiley & Son 
Ltd (1997). Such altered internucleoside bonds are often desired for techniques or for 
targeted gene correction, Camper et aL, Nucl Acids Res. 28(21): 4332-4339 (2000). For 

5 double stranded RNA inhibition which may utilize either natural ds RNA or ds RNA 
modified in its, sugar, phosphate or base, see Hannon, Nature 41 8(1 1): 244-251 (2002); 
Fire et al in WO 99/32619; Tuschl et al in US2002/0086356; Kruetzer et al in WO 
00/44895, the disclosures of which are incorporated herein by reference in their entirety;. 
For circular antisense, see Kool in U.S. Patent No. 5,426,180, the disclosure of which is 

10 incorporated herein by reference in its entirety. 

Modified oligonucleotide backbones include, without limitation, 
phosphorothioates, chiral phosphorothioates, phosphorodithioates, phosphotriesters, 
aminoalkylphosphotriesters, methyl and other alkyl phosphonates including 3*-alkylene 
phosphonates and chiral phosphonates, phosphinates, phosphoramidates including 

15 3'-amino phosphoramidate and aminoalkylphosphoraimdates, thionophosphoramidates, 
thionoalkylphosphonates, thionoalkylphosphotriesters, and boranophosphates having 
normal 3'-5* linkages, 2'-5' linked analogs of these, and those having inverted polarity 
wherein the adjacent pairs of nucleoside units are linked 3'-5' to 5'-3' or 2*-5' to 5'-2\ 
Representative U.S. Patents that teach the preparation of the above phosphorus-containing 

20 linkages include, but are not limited to, U.S. Patent Nos. 3,687,808; 4,469,863; 4,476,301 ; 
5,023,243; 5,177,196; 5,188,897; 5,264,423; 5,276,019; 5,278,302; 5,286,717; 5,321,131; 
5,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677; 5,476,925; 5,519,126; 5,536,821; 
5,541,306; 5,550,1 11; 5,563,253; 5,571,799; 5,587,361; and 5,625,050, the disclosures of 
which are incorporated herein by reference in their entireties. In a preferred embodiment, 

25 the modified internucleoside linkages may be used for antisense techniques. 

Other modified oligonucleotide backbones do not include a phosphorus atom, but 
have backbones that are formed by short chain alkyl or cycloalkyl internucleoside 
linkages, mixed heteroatom and alkyl or cycloalkyl internucleoside linkages, or one or 
more short chain heteroatomic or heterocyclic internucleoside linkages. These include 

30 those having morpholino linkages (formed in part from the sugar portion of a nucleoside); 
siloxane backbones; sulfide, sulfoxide and sulfone backbones; formacetyl and 
thioformacetyl backbones; methylene formacetyl and thioformacetyl backbones; alkene 
containing backbones; sulfamate backbones; methyleneimino and methylenehydrazino 



DEX-0360 40 PATENT 

backbones; sulfonate and sulfonamide backbones; amide backbones; and others having 
mixed N, O, S and CH 2 component parts. Representative U.S. patents that teach the 
preparation of the above backbones include, but are not limited to, U.S. Patent Nos. 
5,034,506; 5,166,315; 5,185,444; 5,214,134; 5,216,141; 535,033; 5,264,562; 5,264,564; 
5 5,405,938; 5,434,257; 5,466,677; 5,470,967; 5,489,677; 5,541,307; 5,561,225; 5,596,086; 
5,602,240; 5,610,289; 5,602,240; 5,608,046; 5,610,289; 5,618,704; 5,623,070; 5,663,312; 
5,633,360; 5,677,437 and 5,677,439; the disclosures of which are incorporated herein by 
reference in their entireties. 

In other preferred nucleic acid molecules, both the sugar and the intemucleoside 
10 linkage are replaced with novel groups, such as peptide nucleic acids (PNA). In PNA 
compounds, the phosphodiester backbone of the nucleic acid is replaced with an amide- 
containing backbone, in particular by repeating N-(2-aminoethyl) glycine units linked by 
amide bonds. Nucleobases are bound directly or indirectly to aza nitrogen atoms of the 
amide portion of the backbone, typically by methylene carbonyl linkages. PNA can be 
1 5 synthesized using a modified peptide synthesis protocol. PNA oligomers can be 

synthesized by both Fmoc and tBoc methods. Representative U.S. patents that teach the 
preparation of PNA compounds include, but are not limited to, U.S. Patent Nos. 
5,539,082; 5,714,331 ; and 5,719,262, each of which is herein incorporated by reference in 
its entirety. Automated PNA synthesis is readily achievable on commercial synthesizers 
20 (see, eg., 'TNA User's Guide," Rev. 2, February 1 998, Perseptive Biosystems Part No. 
60138, Applied Biosystems, Inc., Foster City, CA). PNA molecules are advantageous for 
a number of reasons. First, because the PNA backbone is uncharged, PNA/DNA and 
PNA/RNA duplexes have a higher thermal stability than is found in DNA/DNA and 
DNA/RNA duplexes. The Tm of a PNA/DNA or PNA/RNA duplex is generally 1°C 
25 higher per base pair than the Tm of the corresponding DNA/DNA or DNA/RNA duplex 
(in 100 mM NaCl). Second, PNA molecules can also form stable PNA/DNA complexes 
at low ionic strength, under conditions in which DNA/DNA duplex formation does not 
occur. Third, PNA also demonstrates greater specificity in binding to complementary 
DNA because a PNA/DNA mismatch is more destabilizing than DNA/DNA mismatch. A 
30 single mismatch in mixed a PNA/DNA 1 5-mer lowers the Tm by 8-20°C (15°C on 

average). In the corresponding DNA/DNA duplexes, a single mismatch lowers the Tm by 
4-16°C (1 1°C on average). Because PNA probes can be significantly shorter than DNA 
probes, their specificity is greater. Fourth, PNA oligomers are resistant to degradation by 
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enzymes, and the lifetime of these compounds is extended both in vivo and in vitro 
because nucleases and proteases do not recognize the PNA polyamide backbone with 
nucleobase sidechains. See, e.g., Ray etaL, FASEBJ. 14(9): 1041-60 (2000); Nielsen et 
al, Pharmacol Toxicol 86(1): 3-7 (2000); Larsen et al, Biochim Biophys Acta. 1489(1): 
5 159-66 (1999); Nielsen, Curr. Opin. Struct Biol 9(3): 353-7 (1999), and Nielsen, Curr. 
Opin. Biotechnol 10(1): 71-5 (1999). 

Nucleic acid molecules may be modified compared to their native structure 
throughout the length of the nucleic acid molecule or can be localized to discrete portions 
thereof. As an example of the latter, chimeric nucleic acids can be synthesized that have 
10 discrete DNA and RNA domains and that can be used for targeted gene repair and 

modified PCR reactions, as further described in, Misra et al, Biochenu 37: 1917-1925 

(1 998) ; and Finn et al, Nucl Acids Res. 24: 3357-3363 (1996), and U.S. Patent Nos. 
5,760,012 and 5,731,181, the disclosures of which are incorporated herein by reference in 
their entireties. 

15 Unless otherwise specified, nucleic acid molecules of the present invention can 

include any topological conformation appropriate to the desired use; the term thus 
explicitly comprehends, among others, single-stranded, double-stranded, triplexed, 
quadruplexed, partially double-stranded, partially-triplexed, partially-quadruplexed, 
branched, hairpinned, circular, and padlocked conformations. Padlock conformations and 

20 their utilities are further described in Ban6r et al 9 Curr. Opin. Biotechnol 12: 1 1-15 

(2001); Escude et al, Proc. Natl Acad. Set USA 14: 96(1 9): 10603-7 (1999); and Nilsson 
et al, Science 265(5181): 2085-8 (1994). Triplex and quadruplex conformations, and 
their utilities, are reviewed in Praseuth et al, Biochim. Biophys. Acta. 1489(1): 181-206 

(1999) ; Fox, Curr. Med Chem. 7(1): 17-37 (2000); Kochetkova et al, Methods Mol Biol 
25 1 30: 189-201 (2000); Chan et al, J. Mol Med 75(4): 267-82 (1997); Rowley et al, Mol 

Med 5(10): 693-700 (1999); Kool, Annu Rev Biophys Biomol Struct. 25: 1-28 (1996). 



Methods for Using Nucleic Acid Molecules as Probes and Primers 
The isolated nucleic acid molecules of the present invention can be used as 
30 hybridization probes to detect, characterize, and quantify hybridizing nucleic acids in, and 
isolate hybridizing nucleic acids from, both genomic and transcript-derived nucleic acid 
samples. When free in solution, such probes are typically, but not invariably, detectably 
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labeled; bound to a substrate, as in a microarray, such probes are typically, but not 
invariably unlabeled 

In one embodiment, the isolated nucleic acid molecules of the present invention 
can be used as probes to detect and characterize gross alterations in the gene of a BSNA, 
5 such as deletions, insertions, translocations, and duplications of the BSNA genomic locus 
through fluorescence in situ hybridization (FISH) to chromosome spreads. See, e.g., 
Andreeff et al. (eds.), Introduction to Fluorescence In Situ Hybridization: Principles and 
Clinical Applications. John Wiley & Sons (1999). The isolated nucleic acid molecules of 
the present invention can be used as probes to assess smaller genomic alterations using, 

10 e.g., Southern blot detection of restriction fragment length polymorphisms. The isolated 
nucleic acid molecules of the present invention can be used as probes to isolate genomic 
clones that include a nucleic acid molecule of the present invention, which thereafter can 
be restriction mapped and sequenced to identify deletions, insertions, translocations, and 
substitutions (single nucleotide polymorphisms, SNPs) at the sequence level. 

15 Alternatively, detection techniques such as molecular beacons may be used, see Kostrikis 
et al Science 279:1228-1229 (1998). 

The isolated nucleic acid molecules of the present invention can be also be used as 
probes to detect, characterize, and quantify BSNA in, and isolate BSNA from, transcript- 
derived nucleic acid samples. In one embodiment, the isolated nucleic acid molecules of 

20 the present invention can be used as hybridization probes to detect, characterize by length, 
and quantify mRNA by Northern blot of total or poly-A + - selected RNA samples. In 
another embodiment, the isolated nucleic acid molecules of the present invention can be 
used as hybridization probes to detect, characterize by location, and quantify mRNA by in 
situ hybridization to tissue sections. See, e.g., Schwarchzacher et al, In Situ 

25 Hybridization. Springer- Verlag New York (2000). In another preferred embodiment, the 
isolated nucleic acid molecules of the present invention can be used as hybridization 
probes to measure the representation of clones in a cDNA library or to isolate hybridizing 
nucleic acid molecules acids from cDNA libraries, permitting sequence level 
characterization of mRNAs that hybridize to BSNAs, including, without limitations, 

30 identification of deletions, insertions, substitutions, truncations, alternatively spliced forms 
and single nucleotide polymorphisms. In yet another preferred embodiment, the nucleic 
acid molecules of the instant invention may be used in microarrays. 
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All of the aforementioned probe techniques are well within the skill in the art, and 
are described at greater length in standard texts such as Sambrook (2001), supra; Ausubel 
(1999), supra; and Walker et al (eds.), The Nucleic Acids Protocols Handbook, Humana 
Press (2000). 

In another embodiment, a nucleic acid molecule of the invention may be used as a 
probe or primer to identify and/or amplify a second nucleic acid molecule that selectively 
hybridizes to the nucleic acid molecule of the invention. In this embodiment, it is 
preferred that the probe or primer be derived from a nucleic acid molecule encoding a 
BSP. More preferably, the probe or primer is derived from a nucleic acid molecule 
encoding a polypeptide having an amino acid sequence of SEQ ID NO: 104-190. Also 
preferred are probes or primers derived from a BSNA. More preferred are probes or 
primers derived from a nucleic acid molecule having a nucleotide sequence of SEQ ID 
NO: 1-103. 

In general, a probe or primer is at least 1 0 nucleotides in length, more preferably at 
least 12, more preferably at least 14 and even more preferably at least 16 or 17 nucleotides 
in length. In an even more preferred embodiment, the probe or primer is at least 18 
nucleotides in length, even more preferably at least 20 nucleotides and even more 
preferably at least 22 nucleotides in length. Primers and probes may also be longer in 
length. For instance, a probe or primer may be 25 nucleotides in length, or may be 30, 40 
or 50 nucleotides in length. Methods of performing nucleic acid hybridization using 
oligonucleotide probes are well known in the art. See, e.g., Sambrook et al, 1989, supra, 
Chapter 1 1 and pp. 1 1 .3 1-1 1 .32 and 1 1 .40- 1 1 .44, which describes radiolabeling of short 
probes, and pp. 1 1 .45-1 1.53, which describe hybridization conditions for oligonucleotide 
probes, including specific conditions for probe hybridization (pp. 1 1.50-1 1 .51). 

Methods of performing primer-directed amplification are also well known in the 
art Methods for performing the polymerase chain reaction (PCR) are compiled, inter alia, 
in McPherson, PCR Basics: From Background to Bench. Springer Verlag (2000); Innis et 
al (eds.), PCR Applications: Protocols for Functional Genomics. Academic Press (1999); 
Gelfand et al (eds.), PCR Strategies, Academic Press (1998); Newton et al, PCR, 
Springer-Verlag New York (1997); Burke (ed.), PCR: Essent ial Techniques. John Wiley 
& Son Ltd (1996); White (ed.), PCR Cloning Protocols: From Mole cular Cloning to 
Genetic Engineering. Vol. 67, Humana Press (1996); and McPherson et al (eds.), PCR 2: 
A Practical Approach. Oxford University Press, Inc. (1995). Methods for performing RT- 
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PCR are collected, e.g., in Siebert et al (eds.), Gene Cloning and Analysis by RT-PCR, 
Eaton Publishing Company/Bio Techniques Books Division, 1998; and Siebert (ed.), PCR 
Techni que:RT-PCR. Eaton Publishing Company/ BioTechniques Books (1995). 

PCR and hybridization methods may be used to identify and/or isolate nucleic acid 
5 molecules of the present invention including allelic variants, homologous nucleic acid 
molecules and fragments. PCR and hybridization methods may also be used to identify, 
amplify and/or isolate nucleic acid molecules of the present invention that encode 
homologous proteins, analogs, fusion protein or muteins of the invention. Nucleic acid 
primers as described herein can be used to prime amplification of nucleic acid molecules 
10 of the invention, using transcript-derived or genomic DNA as template. 

These nucleic acid primers can also be used, for example, to prime single base 
extension (SBE) for SNP detection {See, e.g., U.S. Pat. No. 6,004,744, the disclosure of 
which is incorporated herein by reference in its entirety). 

Isothermal amplification approaches, such as rolling circle amplification, are also 
15 now well-described. See, e.g., Schweitzer et al, Curr. Opin. BiotechnoL 12(1): 21 -7 

(2001); international patent publications WO 97/19193 and WO 00/15779, and U.S. Patent 
Nos. 5,854,033 and 5,714,320, the disclosures of which are incorporated herein by 
reference in their entireties. Rolling circle amplification can be combined with other 
techniques to facilitate SNP detection. See, e.g.> Lizardi et al, Nature Genet. 19(3): 
20 225-32(1998). 

Nucleic acid molecules of the present invention may be bound to a substrate either 
covalently or noncovalently. The substrate can be porous or solid, planar or non-planar, 
unitary or distributed. The bound nucleic acid molecules may be used as hybridization 
probes, and may be labeled or unlabeled. In a preferred embodiment, the bound nucleic 
25 acid molecules are unlabeled. 

In one embodiment, the nucleic acid molecule of the present invention is bound to 
a porous substrate, e.g., a membrane, typically comprising nitrocellulose, nylon, or 
positively charged derivatized nylon. The nucleic acid molecule of the present invention 
can be used to detect a hybridizing nucleic acid molecule that is present within a labeled 
30 nucleic acid sample, e.g., a sample of transcript-derived nucleic acids. In another 

embodiment, the nucleic acid molecule is bound to a solid substrate, including, without 
limitation, glass, amorphous silicon, crystalline silicon or plastics. Examples of plastics 
include, without limitation, polymethylacrylic, polyethylene, polypropylene, polyacrylate, 
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polymethylmethacrylate, polyvinylchloride, polytetrafluoroethylene, polystyrene, 
polycarbonate, polyacetal, polysulfone, celluloseacetate, cellulosenitrate, nitrocellulose, or 
mixtures thereof. The solid substrate may be any shape, including rectangular, disk-like 
and spherical. In a preferred embodiment, the solid substrate is a microscope slide or 

5 slide-shaped substrate. 

The nucleic acid molecule of the present invention can be attached covalently to a 
surface of the support substrate or applied to a derivatized surface in a chaotropic agent 
that facilitates denaturation and adherence by presumed noncovalent interactions, or some 
combination thereof. The nucleic acid molecule of the present invention can be bound to a 

10 substrate to which a plurality of other nucleic acids are concurrently bound, hybridization 
to each of the plurality of bound nucleic acids being separately detectable. At low density, 
e.g. on a porous membrane, these substrate-bound collections are typically denominated 
macroarrays; at higher density, typically on a solid support, such as glass, these substrate 
bound collections of plural nucleic acids are colloquially termed microarrays. As used 

15 herein, the term microarray includes arrays of all densities. It is, therefore, another aspect 
of the invention to provide microarrays that comprise one or more of the nucleic acid 
molecules of the present invention. 

In yet another embodiment, the invention is directed to single exon probes based 
on the BSNAs disclosed herein. 

20 

Expression Vectors, Host Cells and Recombinant Methods of Producing 
Polypeptides 

Another aspect of the present invention provides vectors that comprise one or more 
of the isolated nucleic acid molecules of the present invention, and host cells in which 

25 such vectors have been introduced. 

The vectors can be used, inter alia, for propagating the nucleic acid molecules of 
the present invention in host cells (cloning vectors), for shuttling the nucleic acid 
molecules of the present invention between host cells derived from disparate organisms 
(shutde vectors), for inserting the nucleic acid molecules of the present invention into host 

30 cell chromosomes (insertion vectors), for expressing sense or antisense RNA transcripts of 
the nucleic acid molecules of the present invention in vitro or within a host cell, and for 
expressing polypeptides encoded by the nucleic acid molecules of the present invention, 
alone or as fusion proteins with heterologous polypeptides (expression vectors). Vectors 
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are by now well known in the art, and are described, inter alia, in Jones et al (eds.), 
yprtnrs: Cloning Applications: Essential Techniques (Essential Techniques Series), John 
Wiley & Son Ltd. (1998); Jones et al (eds.% Vectors: Expression Systems: Essential 
Techniques (Essential Techniques Series), John Wiley & Son Ltd. (1998); Gacesa et al, 
5 v^- F-ssential Data. John Wiley & Sons Ltd. (1995); Cid-Arregui (eds.), Viral 
Vectors: Basic S^nne and Gene Therapy. Eaton Publishing Co. (2000); Sambrook 
(2001), supra; Ausubel (1999), supra. Furthermore, a variety of vectors are available 
commercially. Use of existing vectors and modifications thereof are well within the skill 
in the art. Thus, only basic features need be described here. 
10 Nucleic acid sequences may be expressed by operatively linking them to an 

expression control sequence in an appropriate expression vector and employing that 
expression vector to transform an appropriate unicellular host. Expression control 
sequences are sequences that control the transcription, post-transcriptional events and 
translation of nucleic acid sequences. Such operative linking of a nucleic sequence of this 
15 invention to an expression control sequence, of course, includes, if not already part of the 
nucleic acid sequence, the provision of a translation initiation codon, ATG or GTG, in the 
correct reading frame upstream of the nucleic acid sequence. 

A wide variety of host/expression vector combinations may be employed in 
expressing the nucleic acid sequences of this invention. Useful expression vectors, for 
20 example, may consist of segments of chromosomal, non-chromosomal and synthetic 
nucleic acid sequences. 

In one embodiment, prokaryotic cells may be used with an appropriate vector. 
Prokaryotic host cells are often used for cloning and expression. In a preferred 
embodiment, prokaryotic host cells include E. coli, Pseudomonas, Bacillus and 
25 Streptomyces. In a preferred embodiment, bacterial host cells are used to express the 
nucleic acid molecules of the instant invention. Useful expression vectors for bacterial 
hosts include bacterial plasmids, such as those from E. coli, Bacillus or Streptomyces, 
including pBluescript, pGEX-2T, pUC vectors, col El, pCRl, pBR322, pMB9 and their 
derivatives, wider host range plasmids, such as RP4, phage DNAs, e.g., the numerous 
30 derivatives of phage lambda, e.g., NM989, XGT10 and XGT1 1, and other phages, e.g., 
Ml 3 and filamentous single stranded phage DNA. Where E. coli is used as host, 
selectable markers are, analogously, chosen for selectivity in gram negative bacteria: e.g., 
typical markers confer resistance to antibiotics, such as ampicillin, tetracycline, 
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chloramphenicol, kanamycin, streptomycin and zeocin; auxotrophic markers can also be 
used. 

In other embodiments, eukaryotic host cells, such as yeast, insect, mammalian or 
plant cells, may be used. Yeast cells, typically S. cerevisiae, are useful for eukaryotic 
genetic studies, due to the ease of targeting genetic changes by homologous recombination 
and the ability to easily complement genetic defects using recombinantly expressed 
proteins. Yeast cells are useful for identifying interacting protein components, e.g. 
through use of a two-hybrid system. In a preferred embodiment, yeast cells are useful for 
protein expression. Vectors of the present invention for use in yeast will typically, but not 
invariably, contain an origin of replication suitable for use in yeast and a selectable marker 
that is functional in yeast Yeast vectors include Yeast Integrating plasmids (e.g., YIp5) 
and Yeast Replicating plasmids (the YRp and YEp series plasmids), Yeast Centromere 
plasmids (the YCp series plasmids), Yeast Artificial Chromosomes (YACs) which are 
based on yeast linear plasmids, denoted YLp, pGPD-2, 2y plasmids and derivatives 
thereof, and improved shuttle vectors such as those described in Gietz et al., Gene, 74: 
527-34 (1988) (YIplac, YEplac and YCplac). Selectable markers in yeast vectors include 
a variety of auxotrophic markers, the most common of which are (in Saccharomyces 
cerevisiae) URA3, HIS3, UEU2, TRP1 and LYS2, which complement specific 
auxotrophic mutations, such as ura3-52, his3-Dl, Ieu2-Dl, trpl-Dl and lys2-201. 

Insect cells may be chosen for high efficiency protein expression. Where the host 
cells are from Spodoptera frugiperda, e.g., Sf9 and Sf21 cell lines, and expresSF™ cells 
(Protein Sciences Corp., Meriden, CT, USA), the vector replicative strategy is typically 
based upon the baculovirus life cycle. Typically, baculovirus transfer vectors are used to 
replace the wild-type AcMNPV polyhedrin gene with a heterologous gene of interest. 
Sequences that flank the polyhedrin gene in the wild-type genome are positioned 5' and 3' 
of the expression cassette on the transfer vectors. Following co-transfection with 
AcMNPV DNA, a homologous recombination event occurs between these sequences 
resulting in a recombinant virus carrying the gene of interest and the polyhedrin or plO 
promoter. Selection can be based upon visual screening for lacZ fusion activity. 

The host cells may also be mammalian cells, which are particularly useful for 
expression of proteins intended as pharmaceutical agents, and for screening of potential 
agonists and antagonists of a protein or a physiological pathway. Mammalian vectors 
intended for autonomous extrachromosomal replication will typically include a viral 
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origin, such as the SV40 origin (for replication in cell lines expressing the large T-antigen, 
such as COS1 and COS7 cells), the papillomavirus origin, or the EBV origin for long term 
episomal replication (for use, e.g., in 293-EBNA cells, which constitutively express the 
EBV EBNA-1 gene product and adenovirus El A). Vectors intended for integration, and 
5 thus replication as part of the mammalian chromosome, can, but need not, include an 
origin of replication functional in mammalian cells, such as the SV40 origin. Vectors 
based upon viruses, such as adenovirus, adeno-associated virus, vaccinia virus, and 
various mammalian retroviruses, will typically replicate according to the viral replicative 
strategy. Selectable markers for use in mammalian cells include, include but are not 

10 limited to, resistance to neomycin (G418), blasticidin, hygromycin and zeocin, and 
selection based upon the purine salvage pathway using HAT medium. 

Expression in mammalian cells can be achieved using a variety of plasmids, 
including pSV2, pBC12BI, and p91023, as well as lytic virus vectors {e.g., vaccinia virus, 
adeno virus, and baculovirus), episomal virus vectors (e.g., bovine papillomavirus), and 

15 retroviral vectors (e.g.> murine retroviruses). Useful vectors for insect cells include 
baculoviral vectors and pVL 941 . 

Plant cells can also be used for expression, with the vector replicon typically 
derived from a plant virus (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) and selectable markers chosen for suitability in plants. 

20 It is known that codon usage of different host cells may be different For example, 

a plant cell and a human cell may exhibit a difference in codon preference for encoding a 
particular amino acid. As a result, human mRNA may not be efficiently translated in a 
plant, bacteria or insect host cell. Therefore, another embodiment of this invention is 
directed to codon optimization. The codons of the nucleic acid molecules of the invention 

25 may be modified to resemble, as much as possible, genes naturally contained within the 
host cell without altering the amino acid sequence encoded by the nucleic acid molecule. 

Any of a wide variety of expression control sequences may be used in these 
vectors to express the nucleic acid molecules of this invention. Such useful expression 
control sequences include the expression control sequences associated with structural 

30 genes of the foregoing expression vectors. Expression control sequences that control 
transcription include, e.g., promoters, enhancers and transcription termination sites. 
Expression control sequences in eukaryotic cells that control post-transcriptional events 
include splice donor and acceptor sites and sequences that modify the half-life of the 
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transcribed RNA, e.g., sequences that direct poly(A) addition or binding sites for RNA- 
binding proteins. Expression control sequences that control translation include ribosome 
binding sites, sequences which direct targeted expression of the polypeptide to or within 
particular cellular compartments, and sequences in the 5' and 3' untranslated regions that 
modify the rate or efficiency of translation. 

Examples of useful expression control sequences for a prokaryote, e.g., K coli, 
will include a promoter, often a phage promoter, such as phage lambda pL promoter, the 
trc promoter, a hybrid derived from the tip and lac promoters, the bacteriophage T7 
promoter (in E. coli cells engineered to express the T7 polymerase), the TAC or TRC 
system, the major operator and promoter regions of phage lambda, the control regions of 
fd coat protein, and the araBAD operon. Prokaryotic expression vectors may further 
include transcription terminators, such as the aspA terminator, and elements that facilitate 
translation, such as a consensus ribosome binding site and translation tennination codon, 
Schomer et aL, Proc. Natl Acad. Sci. USA 83: 8506-8510 (1986). 

Expression control sequences for yeast cells, typically S. cerevisiae, will include a 
yeast promoter, such as the CYC1 promoter, the GAL1 promoter, the GAL10 promoter, 
ADH1 promoter, the promoters of the yeast or-mating system, or the GPD promoter, and 
will typically have elements that facilitate transcription termination, such as the 
transcription termination signals from the CYC1 or ADH1 gene. 

Expression vectors useful for expressing proteins in mammalian cells will include 
a promoter active in mammalian cells. These promoters include, but are not limited to, 
those derived from mammalian viruses, such as the enhancer-promoter sequences from the 
immediate early gene of the human cytomegalovirus (CMV), the enhancer-promoter 
sequences from the Rous sarcoma virus long terminal repeat (RSV LTR), the enhancer- 
promoter from SV40 and the early and late promoters of adenovirus. Other expression 
control sequences include the promoter for 3-phosphoglycerate kinase or other glycolytic 
enzymes, the promoters of acid phosphatase. Other expression control sequences include 
those from the gene comprising the BSNA of interest. Often, expression is enhanced by 
incorporation of polyadenylation sites, such as the late SV40 polyadenylation site and the 
polyadenylation signal and transcription tennination sequences from the bovine growth 
hormone (BGH) gene, and ribosome binding sites. Furthermore, vectors can include 
introns, such as intron II of rabbit 0-globin gene and the SV40 splice elements. 



DEX-0360 50 PATENT 

Preferred nucleic acid vectors also include a selectable or amplifiable marker gene 
and means for amplifying the copy number of the gene of interest. Such marker genes are 
well known in the art. Nucleic acid vectors may also comprise stabilizing sequences (e.g. 9 
ori- or ARS-like sequences and telomere-like sequences), or may alternatively be designed 
to favor directed or non-directed integration into the host cell genome. In a preferred 
embodiment, nucleic acid sequences of this invention are inserted in frame into an 
expression vector that allows a high level expression of an RNA which encodes a protein 
comprising the encoded nucleic acid sequence of interest Nucleic acid cloning and 
sequencing methods are well known to those of skill in the art and are described in an 
assortment of laboratory manuals, including Sambrook (1989), supra, Sambrook (2000), 
supra; and Ausubel (1 992), supra, Ausubel (1999), supra. Product information from 
manufacturers of biological, chemical and immunological reagents also provide useful 
information. 

Expression vectors may be either constitutive or inducible. Inducible vectors 
include either naturally inducible promoters, such as the trc promoter, which is regulated 
by the lac operon, and the pL promoter, which is regulated by tryptophan, the 
MMTV-LTR promoter, which is inducible by dexamethasone, or can contain synthetic 
promoters and/or additional elements that confer inducible control on adjacent promoters. 
Examples of inducible synthetic promoters are the hybrid PIac/ara-1 promoter and the 
PLtetO-1 promoter. The PLtetO-1 promoter takes advantage of the high expression levels 
from the PL promoter of phage lambda, but replaces the lambda repressor sites with two 
copies of operator 2 of the TnlO tetracycline resistance operon, causing this promoter to 
be tightly repressed by the Tet repressor protein and induced in response to tetracycline 
(Tc) and Tc derivatives such as anhydrotetracycline. Vectors may also be inducible 
because they contain hormone response elements, such as the glucocorticoid response 
element (GRE) and the estrogen response element (ERE), which can confer hormone 
inducibility where vectors are used for expression in cells having the respective hormone 
receptors. To reduce background levels of expression, elements responsive to ecdysone, 
an insect hormone, can be used instead, with coexpression of the ecdysone receptor. 

In one embodiment of the invention, expression vectors can be designed to fuse the 
expressed polypeptide to small protein tags that facilitate purification and/or visualization. 
Such tags include a polyhistidine tag that facilitates purification of the fusion protein by 
immobilized metal affinity chromatography, for example using NiNTA resin (Qiagen Inc., 
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Valencia, CA, USA) or TALON™ resin (cobalt immobilized affinity chromatography 
medium, Clontech Labs, Palo Alto, CA, USA). The fusion protein can include a chitin- 
binding tag and self-excising intein, permitting chitin-based purification with self-removal 
of the fused tag (DtfPACT™ system, New England Biolabs, Inc., Beverley, MA, USA). 
Alternatively, the fusion protein can include a calmodulin-binding peptide tag, permitting 
purification by calmodulin affinity resin (Stratagene, La Jolla, CA, USA), or a specifically 
excisable fragment of the biotin carboxylase carrier protein, permitting purification of in 
vivo biotinylated protein using an avidin resin and subsequent tag removal (Promega, 
Madison, WI, USA). As another useful alternative, the polypeptides of the present 
invention can be expressed as a fusion to glutathione-S-transferase, the affinity and 
specificity of binding to glutathione permitting purification using glutathione affinity 
resins, such as Glutathione-Superflow Resin (Clontech Laboratories, Palo Alto, CA, 
USA), with subsequent elution with free glutathione. Other tags include, for example, the 
Xpress epitope, detectable by anti-Xpress antibody (Invitrogen, Carlsbad, CA, USA), a 
myc tag, detectable by anti-myc tag antibody, the V5 epitope, detectable by anti-V5 
antibody (Invitrogen, Carlsbad, CA, USA), FLAG® epitope, detectable by anti-FLAG® 
antibody (Stratagene, La Jolla, CA, USA), and the HA epitope, detectable by anti-HA 
antibody. 

For secretion of expressed polypeptides, vectors can include appropriate sequences 
that encode secretion signals, such as leader peptides. For example, the pSecTag2 vectors 
(Invitrogen, Carlsbad, CA, USA) are 5.2 kb mammalian expression vectors that carry the 
secretion signal from the V-J2-C region of the mouse Ig kappa-chain for efficient secretion 
of recombinant proteins from a variety of mammalian cell lines. 

Expression vectors can also be designed to fuse proteins encoded by the 
heterologous nucleic acid insert to polypeptides that are larger than purification and/or 
identification tags. Useful protein fusions include those that permit display of the encoded 
protein on the surface of a phage or cell, fusions to intrinsically fluorescent proteins, such 
as those that have a green fluorescent protein (GFP)-like chromophoie, fusions to the IgG 
Fc region, and fusions for use in two hybrid systems. 

Vectors for phage display fuse the encoded polypeptide to, e.g., the gene m 
protein (pTU) or gene VIH protein (pVm) for display on the surface of filamentous phage, 
such as Ml 3. See Barbas et aL % Phage Display: A Laboratory Manual. Cold Spring 
Harbor Laboratory Press (2001); Kay et al (eds.), Phage Display of Peptides and Proteins: 
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A Laboratory Manual. Academic Press, Inc., (1996); Abelson et al (eds.), Combinatorial 
Chemistry (Methods in Enzymology, Vol. 267) Academic Press (1996). Vectors for yeast 
display, e.g. the pYDl yeast display vector (Invitrogen, Carlsbad, CA, USA), use the 
a-agglutinin yeast adhesion receptor to display recombinant protein on the surface of 5. 
5 cerevisiae. Vectors for mammalian display, e.g., the pDisplay™ vector (Invitrogen, 
Carlsbad, CA, USA), target recombinant proteins using an N-terminal cell surface 
targeting signal and a C-terminal transmembrane anchoring domain of platelet derived 
growth factor receptor. 

A wide variety of vectors now exist that fuse proteins encoded by heterologous 

10 nucleic acids to the chromophore of the substrate-independent, intrinsically fluorescent 
green fluorescent protein from Aequorea victoria ("GFP") and its variants. The GFP-like 
chromophore can be selected from GFP-like chromophores found in naturally occurring 
proteins, such as A. victoria GFP (GenBank accession number AAA27721), Renilla 
reniformis GFP, FP583 (GenBank accession no. AF168419) (DsRed), FP593 (AF27271 1), 

15 FP483 (AF1 68420), FP484 (AF168424), FP595 (AF246709), FP486 (AF1 68421 ), FP538 
(AF1 68423), and FP506 (AF1 68422), and need include only so much of the native protein 
as is needed to retain the chromophore's intrinsic fluorescence. Methods for determining 
the minimal domain required for fluorescence are known in the art. See Li et al, J. Biol. 
Chem. 272: 28545-28549 (1997). Alternatively, the GFP-like chromophore can be 

20 selected from GFP-like chromophores modified from those found in nature. The methods 
for engineering such modified GFP-like chromophores and testing them for fluorescence 
activity, both alone and as part of protein fusions, are well known in the art See Heim et 
al, Curr. Biol. 6: 178-182 (1996) and Palm etal, Methods Enzymol. 302: 378-394 (1999). 
A variety of such modified chromophores are now commercially available and can readily 

25 be used in the fusion proteins of the present invention. These include EGFP ("enhanced 
GFP"), EBFP ("enhanced blue fluorescent protein"), BFP2, EYFP ("enhanced yellow 
fluorescent protein"), ECFP ("enhanced cyan fluorescent protein") or Citrine. EGFP (see, 
e.g, Cormacke* a/., Gene 173: 33-38 (1996); U.S. Patent Nos. 6,090,919 and 5,804,387, 
the disclosures of which are incorporated herein by reference in their entireties) is found " 

30 on a variety of vectors, both plasraid and viral, which are available commercially 

(Clontech Labs, Palo Alto, CA, USA); EBFP is optimized for expression in mammalian 
cells whereas BFP2, which retains the original jellyfish codons, can be expressed in 
bacteria (see, e.g,. Heim etal, Curr. Biol 6: 178-182 (1996) and Cormackef al, Gene 
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173: 33-38 (1996)). Vectors containing these blue-shifted variants are available from 
Clontech Labs (Palo Alto, CA, USA). Vectors containing EYFP, ECFP (see, e.g., Heim et 
al, Curr. Biol 6: 178-182 (1996); Miyawaki etal, Nature 388: 882-887 (1997)) and 
Citrine (see, e.g., Heikal etal, Proc. Natl Acad. Sci. USA 97: 11996-12001 (2000)) are 
5 also available from Clontech Labs. The GFP-like chromophore can also be drawn from 
other modified GFPs, including those described in U.S. Patent Nos. 6,124,128; 6,096,865; 
6,090,919; 6,066,476; 6,054,321; 6,027,881; 5,968,750; 5,874,304; 5,804,387; 5,777,079; 
5,741,668; and 5,625,048, the disclosures of which are incorporated herein by reference in 
their entireties. See also Conn (ed.), Green Fluorescent Protein (Methods in Enzymology, 
10 Vol. 302), Academic Press, Inc. (1999); Yang, et al, J Biol Chem, 273: 8212-6 (1998); 
Bevis et al % Nature Biotechnology, 20:83-7 (2002). The GFP-like chromophore of each 
of these GFP variants can usefully be included in the fusion proteins of the present 
invention. 

Fusions to the IgG Fc region increase serum half -life of protein pharmaceutical 

15 products through interaction with the FcRn receptor (also denominated the FcRp receptor 
and the Brambell receptor, FcRb), further described in International Patent Application 
nos. WO 97/43316, WO 97/34631, WO 96/32478, WO 96/18412, the disclosures of which 
are incorporated herein by reference in their entireties. 

For long-term, high-yield recombinant production of the polypeptides of the 

20 present invention, stable expression is preferred. Stable expression is readily achieved by 
integration into the host cell genome of vectors having selectable markers, followed by 
selection of these integrants. Vectors such as pUB6/V5-His A, B, and C (Invitrogen, 
Carlsbad, CA, USA) are designed for high-level stable expression of heterologous proteins 
in a wide range of mammalian tissue types and cell lines. pUB6/V5-His uses the 

25 promoter/enhancer sequence from the human ubiquitin C gene to drive expression of 

recombinant proteins: expression levels in 293, CHO, and N1H3T3 cells are comparable to 
levels from the CMV and human EF-1 a promoters. The bsd gene permits rapid selection 
of stably transfected mammalian cells with the potent antibiotic blasticidin. 

Replication incompetent retroviral vectors, typically derived from Moloney murine 

30 leukemia virus, also are useful for creating stable transfectants having integrated provirus. 
The highly efficient transduction machinery of retroviruses, coupled with the availability 
of a variety of packaging cell lines such as RetroPack™ FT 67, EcoPack2™-293, 
AmphoPack-293, and GP2-293 cell lines (all available from Clontech Laboratories, Palo 
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Alto, CA, USA) allow a wide host range to be infected with high efficiency; varying the 
multiplicity of infection readily adjusts the copy number of the integrated provirus. 

Of course, not all vectors and expression control sequences will function equally 
well to express the nucleic acid molecules of this invention. Neither will all hosts function 
5 equally well with the same expression system. However, one of skill in the art may make 
a selection among these vectors, expression control sequences and hosts without undue 
experimentation and without departing from the scope of this invention. For example, in 
selecting a vector, the host must be considered because the vector must be replicated in it 
The vector's copy number, the ability to control that copy number, the ability to control 

10 integration, if any, and the expression of any other proteins encoded by the vector, such as 
antibiotic or other selection markers, should also be considered. The present invention 
further includes host cells comprising the vectors of the present invention, either present 
episomally within the cell or integrated, in whole or in part, into the host cell chromosome. 
Among other considerations, some of which are described above, a host cell strain may be 

15 chosen for its ability to process the expressed polypeptide in the desired fashion. Such 
post-translational modifications of the polypeptide include, but are not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation, and acylation, and it 
is an aspect of the present invention to provide BSPs with such post-translational 
modifications. 

20 In selecting an expression control sequence, a variety of factors should also be 

considered. These include, for example, the relative strength of the sequence, its 
controllability, and its compatibility with the nucleic acid molecules of this invention, 
particularly with regard to potential secondary structures. Unicellular hosts should be 
selected by consideration of their compatibility with the chosen vector, the toxicity of the 

25 product coded for by the nucleic acid sequences of this invention, their secretion 

characteristics, their ability to fold the polypeptide correctly, their fermentation or culture 
requirements, and the ease of purification from them of the products coded for by the 
nucleic acid molecules of this invention. 

The recombinant nucleic acid molecules and more particularly, the expression 

30 vectors of this invention may be used to express the polypeptides of this invention as 

recombinant polypeptides in a heterologous host cell. The polypeptides of this invention 
may be full-length or less than full-length polypeptide fragments recombinantly expressed 
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from the nucleic acid molecules according to this invention. Such polypeptides include 
analogs, derivatives and muteins that may or may not have biological activity. 

Vectors of the present invention will also often include elements that permit in 
vitro transcription of RNA from the inserted heterologous nucleic acid. Such vectors 
5 typically include a phage promoter, such as that from T7, T3, or SP6, flanking the nucleic 
acid insert. Often two different such promoters flank the inserted nucleic acid, permitting 
separate in vitro production of both sense and antisense strands. 

Transformation and other methods of introducing nucleic acids into a host cell 
(e.g., conjugation, protoplast transformation or fusion, transfection, electroporation, 

10 liposome delivery, membrane fusion techniques, high velocity DNA-coated pellets, viral 
infection and protoplast fusion) can be accomplished by a variety of methods which are 
well known in the art (See, for instance, Ausubel, supra, and Sambrook et aL t supra). 
Bacterial, yeast, plant or mammalian cells are transformed or transfected with an 
expression vector, such as a plasmid, a cosmid, or the like, wherein the expression vector 

15 comprises the nucleic acid of interest. Alternatively, the cells may be infected by a viral 
expression vector comprising the nucleic acid of interest. Depending upon the host cell, 
vector, and method of transformation used, transient or stable expression of the 
polypeptide will be constitutive or inducible. One having ordinary skill in the art will be 
able to decide whether to express a polypeptide transiently or stably, and whether to 

20 express the protein constitutively or inducibly. 

A wide variety of unicellular host cells are useful in expressing the DNA 
sequences of this invention. These hosts may include well known eukaryotic and 
prokaryotic hosts, such as strains of, fungi, yeast, insect cells such as Spodoptera 
jrugiperda (SF9), animal cells such as CHO, as well as plant cells in tissue culture. 

25 Representative examples of appropriate host cells include, but are not limited to, bacterial 
cells, such as E. coli, Caulobacter crescentus, Streptomyces species, and Salmonella 
typhimurium; yeast cells, such as Saccharomyces cerevisiae, Schizosaccharomyces pombe, 
Pichia pastoris, Pichia methanolica\ insect cell lines, such as those from Spodoptera 
Jrugiperda — e.g., Sf9 and Sf21 cell lines, and expresSF™ cells (Protein Sciences Corp., 

30 Meriden, CT, USA) — Drosophila S2 cells, and Trichoplusia ni High Five® Cells 

(Invitrogen, Carlsbad, CA, USA); and mammalian cells. Typical mammalian cells include 
BHK cells, BSC 1 cells, BSC 40 cells, BMT 10 cells, VERO cells, COS1 cells, COS7 
cells, Chinese hamster ovary (CHO) cells, 3T3 cells, NIH 3T3 cells, 293 cells, HEPG2 
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cells, HeLa cells, L cells, MDCK cells, HEK293 cells, WI38 cells, murine EScell lines 
(e.g., from strains 129/SV, C57/BL6, DBA-1, 129/SVJ), K562 cells, Jurkat cells, and 
BW5147 cells. Other mammalian cell lines are well known and readily available from 
the American Type Culture Collection (ATCC) (Manassas, VA, USA) and the National 
5 Institute of General Medical Sciences (NIGMS) Human Genetic Cell Repository at the 
Coriell Cell Repositories (Camden, NJ, USA). Cells or cell lines derived from breast are 
particularly preferred because they may provide a more native post-translational 
processing. Particularly preferred are human breast cells. 

Particular details of the transfection, expression and purification of recombinant 

10 proteins are well documented and are understood by those of skill in the art Further 
details on the various technical aspects of each of the steps used in recombinant 
production of foreign genes in bacterial cell expression systems can be found in a number 
of texts and laboratory manuals in the art See, e.g., Ausubel (1992), supra, Ausubel 
(1999), supra, Sambrook (1989), supra, and Sambrook (2001), supra. 

15 Methods for introducing the vectors and nucleic acid molecules of the present 

invention into the host cells are well known in the art; the choice of technique will depend 
primarily upon the specific vector to be introduced and the host cell chosen. 

Nucleic acid molecules and vectors may be introduced into prokaryotes, such as E. 
coli, in a number of ways. For instance, phage lambda vectors will typically be packaged 

20 using a packaging extract (e.g., Gigapack® packaging extract, Stratagene, La Jolla, CA, 
USA), and the packaged virus used to infect E. colL 

Plasmid vectors will typically be introduced into chemically competent or 
electrocompetent bacterial cells. E. coli cells can be rendered chemically competent by 
treatment, e.g., with CaCl 2 , or a solution of Mg 2 *, Mn 2+ , Ca 2+ , Rb + or K + , dimethyl 

25 sulfoxide, dithiothreitol, and hexamine cobalt (HI), Hanahan, /. Mol BioL 166(4):557-80 
(1983), and vectors introduced by heat shock. A wide variety of chemically competent 
strains are also available commercially (e.g„ Epicurian Coli® XLIO-Gold® 
Ultracompetent Cells (Stratagene, La Jolla, CA, USA); DH5a competent cells (Clontech 
Laboratories, Palo Alto, CA, USA); and TOP10 Chemically Competent E. coli Kit 

30 (Invitrogen, Carlsbad, CA, USA)). Bacterial cells can be rendered electrocompetent to 
take up exogenous DNA by electroporation by various pre-pulse treatments; vectors are 
introduced by electroporation followed by subsequent outgrowth in selected media. An 
extensive series of protocols is provided by BioRad (Richmond, CA, USA). 
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Vectors can be introduced into yeast cells by spheroplasting, treatment with 
lithium salts, electroporation, or protoplast fusion. Spheroplasts are prepared by the action 
of hydrolytic enzymes such as a snail-gut extract, usually denoted Glusulase or 
Zymolyase, or an enzyme from Arthrobacter luteus to remove portions of the cell wall in 
5 the presence of osmotic stabilizers, typically 1 M sorbitol. DNA is added to the 

spheroplasts, and the mixture is co-precipitated with a solution of polyethylene glycol 
(PEG) and Ca 2+ . Subsequently, the cells are resuspended in a solution of sorbitol, mixed 
with molten agar and then layered on the surface of a selective plate containing sorbitol. 

For lithium-mediated transformation, yeast cells are treated with lithium acetate to 

10 permeabilize the cell wall, DNA is added and the cells are co-precipitated with PEG. The 
cells are exposed to a brief heat shock, washed free of PEG and lithium acetate, and 
subsequently spread on plates containing ordinary selective medium. Increased 
frequencies of transformation are obtained by using specially-prepared single-stranded 
carrier DNA and certain organic solvents. Schiestl etal, Curr. Genet 16(5-6): 339-46 

15 (1989). 

For electroporation, freshly-grown yeast cultures are typically washed, suspended 
in an osmotic protectant, such as sorbitol, mixed with DNA, and the cell suspension 
pulsed in an electroporation device. Subsequently, the cells are spread on the surface of 
plates containing selective media. Becker et al, Methods Enzymol 194: 182-187(1991). 

20 The efficiency of transformation by electroporation can be increased over 100-fold by 
using PEG, single-stranded carrier DNA and cells that are in late log-phase of growth. 
Larger constructs, such as YACs, can be introduced by protoplast fusion. 

Mammalian and insect cells can be directly infected by packaged viral vectors, or 
transfected by chemical or electrical means. For chemical transfection, DNA can be 

25 coprecipitated with CaP04 or introduced using liposomal and nonliposomal lipid-based 
agents. Commercial kits are available for CaP0 4 transfection (CalPhos™ Mammalian 
Transfection Kit, Clontech Laboratories, Palo Alto, CA, USA), and lipid-mediated 
transfection can be practiced using commercial reagents, such as LIPOFECTAMINE™ 
2000, LIPOFECTAMINE™ Reagent, CELLFECTIN® Reagent, and UPOFECITN® 

30 Reagent (Invitrogen, Carlsbad, CA, USA), DOTAP Liposomal Transfection Reagent, 

FuGENE 6, X-tremeGENE Q2, DOSPER, (Roche Molecular Biochemicals, Indianapolis, 
IN USA), Effectene™, PolyFect®, Superfect® (Qiagen, Inc., Valencia, CA, USA). 
Protocols for electroporating mammalian cells can be found in, for example, ; Norton et 
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aL (eds.), Gene Transfer Methods: Introducing DNA into Living Cells and Organisms. 
BioTechniques Books, Eaton Publishing Co. (2000). Other transfection techniques 
include transfection by particle bombardment and microinjection. See, e.g., Cheng et aL, 
Proc. NatL Acad. ScL USA 90(10): 4455-9 (1993); Yang et aL, Proc. Natl Acad. Scu USA 
5 87(24): 9568-72 (1990). 

Production of the recombinantly produced proteins of the present invention can 
optionally be followed by purification. 

Purification of recombinantly expressed proteins is now well within the skill in the 
art and thus need not be detailed here. See, e.g., Thorner et aL (eds.), Applications of 

10 Chimeric Genes and Hybrid Proteins. Part A: Gene Expression and Protein Purification 
(Methods in Enzymology, Vol. 326), Academic Press (2000); Harbin (ed.), Cloning, Gene 
Expression and Protein Purification : Experimental Procedures and Process Rationale. 
Oxford Univ. Press (2001); Marshak et aL, Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Cold Spring Harbor Laboratory Press 

15 (1996); and Roe (ed.), Protein Purification Applications, Oxford University Press (2001). 

Briefly, however, if purification tags have been fused through use of an expression 
vector that appends such tag, purification can be effected, at least in part, by means 
appropriate to the tag, such as use of immobilized metal affinity chromatography for 
polyhistidine tags. Other techniques common in the art include ammonium sulfate 

20 fractionation, immunoprecipitation, fast protein liquid chromatography (FPLC), high 
performance liquid chromatography (HPLC), and preparative gel electrophoresis. 

Polypeptides, including Fragments Muteins. Homologous Proteins. Allelic Variants. 
Analogs and Derivatives 

Another aspect of the invention relates to polypeptides encoded by the nucleic acid 

25 molecules described herein. In a preferred embodiment, the polypeptide is a breast 
specific polypeptide (BSP). In an even more preferred embodiment, the polypeptide 
comprises an amino acid sequence of SEQ ID NO: 104-190 or is derived from a 
polypeptide having the amino acid sequence of SEQ ID NO: 104-190. A polypeptide as 
defined herein may be produced recombinantly, as discussed supra, may be isolated from 

30 a cell that naturally expresses the protein, or may be chemically synthesized following the 
teachings of the specification and using methods well known to those having ordinary skill 
in the art 
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Polypeptides of the present invention may also comprise a part or fragment of a 
BSP. In a preferred embodiment, the fragment is derived from a polypeptide having an 
amino acid sequence selected from the group consisting of SEQ ID NO: 104-190. 
Polypeptides of the present invention comprising a part or fragment of an entire BSP may 
or may not be BSPs. For example, a full-length polypeptide may be breast-specific, while 
a fragment thereof may be found in other tissues as well as in breast A polypeptide that is 
not a BSP, whether it is a fragment, analog, mutein, homologous protein or derivative, is 
nevertheless useful, especially for immunizing animals to prepare anti-BSP antibodies. In 
a preferred embodiment, the part or fragment is a BSP. Methods of determining whether a 
polypeptide of the present invention is a BSP are described infra. 

Polypeptides of the present invention comprising fragments of at least 6 
contiguous amino acids are also useful in mapping B cell and T cell epitopes of the 
reference protein. See, e.g., Geysen et al, Proc. Natl Acad. Sci. USA 81: 3998-4002 
(1984) and U.S. Patent Nos. 4,708,871 and 5,595,915, the disclosures of which are 
incorporated herein by reference in their entireties. Because the fragment need not itself 
be immunogenic, part of an immunodominant epitope, nor even recognized by native 
antibody, to be useful in such epitope mapping, all fragments of at least 6 amino acids of a 
polypeptide of the present invention have utility in such a study. 

Polypeptides of the present invention comprising fragments of at least 8 
contiguous amino acids, often at least 15 contiguous amino acids, are useful as 
immunogens for raising antibodies that recognize polypeptides of the present invention. 
See, e.g., Lerner, Nature 299: 592-596 (1982); Shinnick etal, Anna. Rev. Microbiol. 37: 
425-46 (1983); Sutcliffe et al, Science 219: 660-6 (1983). As further described in the 
above-cited references, virtually all 8-mers, conjugated to a carrier, such as a protein, 
prove immunogenic and are capable of eliciting antibody for the conjugated peptide; 
accordingly, all fragments of at least 8 amino acids of the polypeptides of the present 
invention have utility as immunogens. 

Polypeptides comprising fragments of at least 8, 9, 10 or 12 contiguous amino 
acids are also useful as competitive inhibitors of binding of the entire polypeptide, or a 
portion thereof, to antibodies (as in epitope mapping), and to natural binding partners, 
such as subunits in a multimeric complex or to receptors or ligands of the subject protein; 
this competitive inhibition permits identification and separation of molecules that bind 
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specifically to the polypeptide of interest. See U.S. Patent Nos. 5,539,084 and 5,783,674, 
incorporated herein by reference in their entireties. 

The polypeptide of the present invention thus preferably is at least 6 amino acids in 
length, typically at least 8, 9, 10 or 12 amino acids in length, and often at least 15 amino 
acids in length. Often, the polypeptide of the present invention is at least 20 amino acids 
in length, even 25 amino acids, 30 amino acids, 35 amino acids, or 50 amino acids or more 
in length. Of course, larger polypeptides having at least 75 amino acids, 100 amino acids, 
or even 150 amino acids are also useful, and at times prefenred. 

One having ordinary skill in the art can produce fragments by truncating the 
nucleic acid molecule, e.g., a BSNA, encoding the polypeptide and then expressing it 
recombinantly. Alternatively, one can produce a fragment by chemically synthesizing a 
portion of the full-length polypeptide. One may also produce a fragment by enzymatically 
cleaving either a recombinant polypeptide or an isolated naturally occurring polypeptide. 
Methods of producing polypeptide fragments are well known in the art. See, e.g., 
Sambrook (1989), supra; Sambrook (2001), supra; Ausubel (1992), supra; and Ausubel 
(1999), supra. In one embodiment, a polypeptide comprising only a fragment, preferably 
a fragment of a BSP, may be produced by chemical or enzymatic cleavage of a BSP 
polypeptide. In a preferred embodiment, a polypeptide fragment is produced by 
expressing a nucleic acid molecule of the present invention encoding a fragment, 
preferably of a BSP, in a host cell. 

Polypeptides of the present invention are also inclusive of mutants, fusion proteins, 
homologous proteins and allelic variants. 

A mutant protein, or mutein, may have the same or different properties compared 
to a naturally occurring polypeptide and comprises at least one amino acid insertion, 
duplication, deletion, rearrangement or substitution compared to the amino acid sequence 
of a native polypeptide. Small deletions and insertions can often be found that do not alter 
the function of a protein. Muteins may or may not be breast-specific. Preferably, the 
mutein is breast-specific. More preferably the mutein is a polypeptide that comprises at 
least one amino acid insertion, duplication, deletion, rearrangement or substitution 
compared to the amino acid sequence of SEQ ID NO: 104-190. Accordingly, in a 
preferred embodiment, the mutein is one that exhibits at least 50% sequence identity, more 
preferably at least 60% sequence identity, even more preferably at least 70%, yet more 
preferably at least 80% sequence identity to a BSP comprising an amino acid sequence of 
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SEQ ID NO: 104-190. In a yet more preferred embodiment, the mutein exhibits at least 
85%, more preferably 90%, even more preferably 95% or 96%, and yet more preferably at 
ieast 97%, 98%, 99% or 99.5% sequence identity to a BSP comprising an amino acid 
sequence of SEQ ID NO: 104-190. 
5 A mutein may be produced by isolation from a naturally occurring mutant cell, 

tissue or organism. A mutein may be produced by isolation from a cell, tissue or organism 
that has been experimentally mutagenized. Alternatively, a mutein may be produced by 
chemical manipulation of a polypeptide, such as by altering the amino acid residue to 
another amino acid residue using synthetic or serai-synthetic chemical techniques. In a 

10 preferred embodiment, a mutein is produced from a host cell comprising a mutated nucleic 
acid molecule compared to the naturally occurring nucleic acid molecule. For instance, 
one may produce a mutein of a polypeptide by introducing one or more mutations into a 
nucleic acid molecule of the invention and then expressing it recombinantly. These 
mutations may be targeted, in which particular encoded amino acids are altered, or may be 

15 untargeted, in which random encoded amino acids within the polypeptide are altered. 
Muteins with random amino acid alterations can be screened for a particular biological 
activity or property, particularly whether the polypeptide is breast-specific, as described 
below. Multiple random mutations can be introduced into the gene by methods well 
known to the art, e.g., by error-prone PCR, shuffling, oligonucleotide-directed 

20 mutagenesis, assembly PCR, sexual PCR mutagenesis, in vivo mutagenesis, cassette 

mutagenesis, recursive ensemble mutagenesis, exponential ensemble mutagenesis and site- 
specific mutagenesis. Methods of producing muteins with targeted or random amino acid 
alterations are well known in the art. See, e.g. y Sambrook (1989), supra; Sambrook 
(2001), supra; Ausubel (1992), supra; and Ausubel (1999), as well as U.S. Patent No. 

25 5,223,408, which is herein incorporated by reference in its entirety. 

The invention also contemplates polypeptides that are homologous to a 
polypeptide of the invention. In a preferred embodiment, the polypeptide is homologous 
to a BSP. In an even more preferred embodiment, the polypeptide is homologous to a 
BSP selected from the group having an amino acid sequence of SEQ ID NO: 104-190. By 

30 homologous polypeptide it is means one that exhibits significant sequence identity to a 
BSP, preferably a BSP having an amino acid sequence of SEQ ID NO: 104-190. By 
significant sequence identity it is meant that the homologous polypeptide exhibits at least 
50% sequence identity, more preferably at least 60% sequence identity, even more 
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preferably at least 70%, yet more preferably at least 80% sequence identity to a BSP 
comprising an amino acid sequence of SEQ ID NO: 104-190. More preferred are 
homologous polypeptides exhibiting at least 85%, more preferably 90%, even more 
preferably 95% or 96%, and yet more preferably at least 97% or 98% sequence identity to 
5 a BSP comprising an amino acid sequence of SEQ ID NO: 104-190. Most preferably, the 
homologous polypeptide exhibits at least 99%, more preferably 99.5%, even more 
preferably 99.6%, 99.7%, 99.8% or 99.9% sequence identity to a BSP comprising an 
amino acid sequence of SEQ ID NO: 104-190. In a preferred embodiment, the amino acid 
substitutions of the homologous polypeptide are conservative amino acid substitutions as 

10 discussed above. 

Homologous polypeptides of the present invention also comprise polypeptide 
encoded by a nucleic acid molecule that selectively hybridizes to a BSNA or an antisense 
sequence thereof. In this embodiment, it is preferred that the homologous polypeptide be 
encoded by a nucleic acid molecule that hybridizes to a BSNA under low stringency, 

15 moderate stringency or high stringency conditions, as defined herein. More preferred is a 
homologous polypeptide encoded by a nucleic acid sequence which hybridizes to a BSNA 
selected from the group consisting of SEQ ID NO: 1-103 or a homologous polypeptide 
encoded by a nucleic acid molecule that hybridizes to a nucleic acid molecule that encodes 
a BSP, preferably an BSP of SEQ ID NO: 1 04-190 under low stringency, moderate 

20 stringency or high stringency conditions, as defined herein. 

Homologous polypeptides of the present invention may be naturally occurring and 
derived from another species, especially one derived from another primate, such as 
chimpanzee, gorilla, rhesus macaque, or baboon, wherein the homologous polypeptide 
comprises an amino acid sequence that exhibits significant sequence identity to that of 

25 SEQ ID NO: 104-190. The homologous polypeptide may also be a naturally occurring 
polypeptide from a human, when the BSP is a member of a family of polypeptides. The 
homologous polypeptide may also be a naturally occurring polypeptide derived from a 
non-primate, mammalian species, including without limitation, domesticated species, e.g., 
dog, cat, mouse, rat, rabbit, guinea pig, hamster, cow, horse, goat or pig. The homologous 

30 polypeptide may also be a naturally occurring polypeptide derived from a non-mammalian 
species, such as birds or reptiles. The naturally occurring homologous protein may be 
isolated directly from humans or other species. Alternatively, the nucleic acid molecule 
encoding the naturally occurring homologous polypeptide may be isolated and used to 
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express the homologous polypeptide recombinantly. The homologous polypeptide may 
also be one that is experimentally produced by random mutation of a nucleic acid 
molecule and subsequent expression of the nucleic acid molecule. Alternatively, the 
homologous polypeptide may be one that is experimentally produced by directed mutation 
5 of one or more codons to alter the encoded amino acid of a BSP. In a preferred 
embodiment, the homologous polypeptide encodes a polypeptide that is a BSP. 

Relatedness of proteins can also be characterized using a second functional test, 
the ability of a first protein competitively to inhibit the binding of a second protein to an 
antibody. It is, therefore, another aspect of the present invention to provide isolated 

10 polpeptide not only identical in sequence to those described with particularity herein, but 
also to provide isolated polypeptide ("cross-reactive proteins") that competitively inhibit 
the binding of antibodies to all or to a portion of various of the isolated polypeptides of the 
present invention. Such competitive inhibition can readily be determined using 
immunoassays well known in the art. 

15 As discussed above, single nucleotide polymorphisms (SNPs) occur frequently in 

eukaryotic genomes, and the sequence determined from one individual of a species may 
differ from other allelic forms present within the population. Thus, polypeptides of the 
present invention are also inclusive of those encoded by an allelic variant of a nucleic acid 
molecule encoding a BSP. In this embodiment, it is preferred that the polypeptide be 

20 encoded by an allelic variant of a gene that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of SEQ ID NO: 104-190. More preferred is 
that the polypeptide be encoded by an allelic variant of a gene that has the nucleic acid 
sequence selected from the group consisting of SEQ ID NO: 1-103. 

Polypeptides of the present invention are also inclusive of derivative polypeptides 

25 encoded by a nucleic acid molecule according to the instant invention. In this 

embodiment, it is preferred that the polypeptide be a BSP. Also preferred are derivative 
polypeptides having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 104-190 and which has been acetylated, carboxylated, phosphorylated, 
glycosylated, ubiquitinated or other PTMs. In another preferred embodiment, the 

30 derivative has been labeled with, e.g., radioactive isotopes such as ,25 I, 32 P, 35 S, and 3 H. In 
another preferred embodiment, the derivative has been labeled with fluorophores, 
chemiluminescent agents, enzymes, and antiligands that can serve as specific binding pair 
members for a labeled ligand. 
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Polypeptide modifications are well known to those of skill and have been 
described in great detail in the scientific literature. Several particularly common 
modifications, glycosylation, lipid attachment, sulfation, gamma-^carboxylation of 
glutamic acid residues, hydroxylation and ADP-ribosylation, for instance, are described in 
5 most basic texts, such as, for instance Creighton, Protein Structure and Molecular 
Properties, 2nd ed., W. H. Freeman and Company (1993). Many detailed reviews are 
available on this subject, such as, for example, those provided by Wold, in Johnson (ed.), 
Posttranslational Covalent Modification of Proteins, pgs. 1-12, Academic Press (1983); 
Seifter et al % Metfu EnzymoL 182: 626-646 (1990) and Rattan et al % Amu N.Y. Acad ScL 

10 663:48-62(1992). 

One may determine whether a polypeptide of the invention is likely to be post- 
translationally modified by analyzing the sequence of the polypeptide to determine if there 
are peptide motifs indicative of sites for post-translational modification. There are a 
number of computer programs that permit prediction of post-translational modifications. 

15 See, e.g., www.expasy.org (accessed November 11, 2002), which includes PSORT, for 
prediction of protein sorting signals and localization sites, SignalP, for prediction of signal 
peptide cleavage sites, MTTOPROT and Predotar, for prediction of mitochondrial targeting 
sequences, NetOGlyc, for prediction of type O-glycosylation sites in mammalian proteins, 
big-PI Predictor and DGPI, for prediction of prenylation-anchor and cleavage sites, and 

20 NetPhos, for prediction of Ser, Thr and Tyr phosphorylation sites in eukaryotic proteins. 
Other computer programs, such as those included in GCG, also may be used to determine 
post-translational modification peptide motifs. 

General examples of types of post-translational modifications include, but are not 
limited to: (Z)-dehydrobutyrine; 1-chondroitin sulfate-L-aspartic acid ester; 1 -glycosy 1-L- 

25 tryptophan; l-phospho-L-histidine; 1-thioglycine; 2-(S-L-cysteinyl)-L-histidine; 2'-[3- 
carboxamido (trimethylammonio)propyl]-L-histidine; 2 -alpha-mannosyl-L-tryptophan; 2- 
methyl-L-glutamine; 2-oxobutanoic acid; 2-pyrrolidone carboxylic acid; y-O-L-histidyl)- 
L-tyrosine; 3H8alpha-FAD)-I^histidine; 3 f -(S-L-cysteinyl)-I^tyrosine; 3\ 3",5 , -triiodo-L- 
thyronine; 3*-4-phospho-L-tyrosine; 3-hydroxy-L-proline; 3-methyl-L-histidine; 3- 

30 methyl-L-lanthionine; 3-phospho-L-histidine; 4-(L-tryptophan)-L-tryptophyl quinone; 42 
N-cysteinyl-glycosylphosphatidylinositolethanolamine; 43 -(T-L-histidyl)-L-tyrosine; 4- 
hydroxy-L-arginine; 4-hydroxy-L-lysine; 4-hydroxy-L-proline; S'-^-L-lysine)-!^ 
topaquinone; 5-hydroxy-Hysine; 5-methyl-L-arginine; alpha-l-microglobulin-Ig alpha 
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complex chromophore; bis-L-cysteinyl bis-L-histidino diiron disulfide; bis-L— cysteinyl-L- 
NS'-histidino-L-serinyl tetrairon 1 tetrasulfide; chondroitin sulfate D-glucuronyl-D- 
galactosyl-D-galactosyl-D-xylosyl-L-serine; D-alanine; D-allo-isoleucine; D-asparagine; 
dehydroalanine; dehydrotyrosine; dermatan 4-sulfate D-glucuronyl-D-galactosyl-D- 
5 galactosyl-D-xylosyl-L-serine; D-glucuronyl-N-glycine; dipyirolylmethanemethyl-L- 
cysteine; D-leucine; D-methionine; D-phenylalanine; D-serine; D-tryptophan; glycine 
amide; glycine oxazolecarboxylic acid; glycine thiazolecarboxylic acid; heme P450-bis-L- 
cysteine-L-tyrosine; heme-bis-L-cysteine; hemediol-L-aspartyl ester-l^glutamyl ester; 
hemediol-L-aspartyl ester-L-glutamyl ester-L-methionine sulfonium; heme-L-cysteine; 

10 heme-L-histidine; heparan sulfate D-glucuronyl-D-galactosyl-D-galactosyl-D-xylosyl-I^ 
serine; heme P450-bis-L-cysteine-L-lysine; hexakis-L-cysteinyl hexairon hexasulfide; 
keratan sulfate D-glucuronyl-D-galactosyl-D-galactosyl-D-xylosyl-L-threonine; L 
oxoalanine- lactic acid; L phenyllactic acid; l-(8alpha-FAD)-L-histidine; L-2\4\5- 
topaquinone; L-3\4'-dihydroxyphenylalanine; L-3\4 ? .5'-trihydroxyphenyl alanine; L-4 f - 

15 bromophenylalanine; L-6-bromotryptophan; L-alanine amide; L-alanyl imidazolinone 
glycine; L-allysine; L-arginine amide; L-asparagine amide; L-aspartic 4-phosphoric 
anhydride; L-aspartic acid 1-amide; L-beta-methylthioaspartic acid; L-bromohistidine; L- 
citrulline; L-cysteine amide; L-cysteine glutathione disulfide; L-cysteine methyl disulfide; 
L-cysteine methyl ester; L-cysteine oxazolecarboxylic acid; L-cysteine 

20 oxazolinecarboxylic acid; L-cysteine persulfide; L-cysteine sulfenic acid; L-cysteine 
sulfinic acid; L-cysteine thiazolecarboxylic acid; L-cysteinyl homocitryl molybdenum- 
heptairon-nonasulfide; L-cysteinyl imidazolinone glycine; L-cysteinyl molybdopterin; L- 
cysteinyl molybdopterin guanine dinucleotide; L-cystine; L-erythro-beta- 
hydroxyasparagine; L-erythro-beta-hydroxyaspartic acid; I^gamma-carboxyglutamic acid; 

25 L-glutamic acid I -amide; L-glutamic acid 5-methyl ester; L-glutamine amide; L-glutamyl 
5-glycerylphosphorylethanolarnine; L-histidine amide; L-isoglutamyl-polyglutamic acid; 
L-isoglutamyl-polyglycine; L-isoleucine amide; Hanthionine; L-leucine amide; L-lysine 
amide; L-lysine thiazolecarboxylic acid; L-lysinoalanine; L-methionine amide; L- 
methionine sulfone; L-phenyalanine thiazolecarboxylic acid; L-phenylalanine amide; L- 

30 proline amide; L-selenocysteine; L-selenocysteinyl molybdopterin guanine dinucleotide; 
L-serine amide; L-serine thiazolecarboxylic acid; L-seryl imidazolinone glycine; L-T- 
bromophenylalanine; L-T-bromophenylalanine; L-threonine amide; L-thyroxine; L- 
tryptophan amide; L-tryptophyl quinone; L-tyrosine amide; L-valine amide; meso- 
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Ianthionine; N-(L-glutamyl)-L-tyrosine; N-(L-isoaspartyl)-glycine; N-(L-isoaspartyI)-L- 
cysteine; N^N-trimethyl-L-alanine; N,N-dimethyl-L-proline; N2-acetyl-L-lysine; N2- 
succinyl-L-tryptophan; N4-(ADP-ribosyl)-L-asparagine; N4-glycosyl-L-asparagine; N4- 
hydroxymethyl-L-asparagine; N4-methyl-L-asparagine; N5-methyl-L-glutamine; N6- 1 - 
5 carboxyethyl-L-lysine; N6-(4-amino hydroxybutyl)-L-lysine; N6-(L-isoglutamyl)-L- 
Iysine; N6-(phospho«5-adenosine)-L-lysine; N6-(phospho-5'~guanosine)-L-tysine; 
N6,N6JST6-trimethyl-L-lysine; N6,N6-dimethyl-L-]ysine; N6-acetyl-L-lysine; N6-biotinyl- 
L-lysine; N6-carboxy-L-lysine; N6-formyl-L-lysine; N6-glycyl-L-lysine; N6-lipoyl-L- 
lysine; N6-methyl-L-lysine; N6-methyI-N6-poly(N-methyl-propylamine)-L-lysine; N6- 

1 0 mureinyl-L-lysine; N6-myristoy l-L-lysine; N6-palmitoyl-L-lysine; N6-pyridoxaI 
phosphate-L-Iysine; N6-pyruvic acid 2-iminyl-L-lysine; N6-retinal-L-lysine; N- 
acetylglycine; N-acetyl-L-glutamine; N-acetyl-L-alanine; N-acetyl-L-aspartic acid; N- 
acetyl-L-cysteine; N-acetyl-L-glutamic acid; N-acetyl-L-isoleucine; N-acetyl-L- 
methionine; N-acetyl-L-proline; N-acetyl-L-serine; N-acetyl-L-threonine; N-acetyl-L- 

15 tyrosine; N-acetyl-L- valine; N-alanyl-glycosylphosphatidylinositolethanoIamine; N- 
asparaginyl-glycosylphosphatidylinositolethanolarnine; N-aspartyl- 
glycosylphosphatidylinositolethanolamine; N-formylglycine; N-formyl-L-methionine; N- 
glycyl-glycosylphosphatidylinositolethanolamine; N-L-glutamyl-poIy-L^gJutamic acid; N- 
methylglycine; N-methyl-L-alanine; N-methyl-L-methionine; N-methyl-L-phenylalanine; 

20 N-myristoyl-glycine; N-paimitoyl-L-cysteine; N-pyravic acid 2-iminyl-L-cysteine; N- 
pyruvic acid 2-iminyl-L-valine; N-seryl-glycosylphosphatidylinositolethanolamine; N- 
seryl-glycosyBSPhingolipidinositolethanolamine; 0-(ADP-ribosyl)-L-serine; O«(phospho- 
5-adenosine)-L-threonine; 0-(phospho-5'-DNA)-L-serine; 0-(phospho-5-DNA)-L- 
threonine; 0-(phospho-5VRNA)-L-serine; 0-(phosphoribosyl dephospho-coenzyme A)-L- 

25 serine; 0-(sn-l-glycerophosphoryl)-I^serine; 04-(8alpha-FAD)-L-tyrosine; 04'-(phospho- 
5'-adenosine)-L-tyrosine; 04Xphospho-5-DNA)-L-tyrosine; 04'-(phospho-S-RNA)-L- 
tyrosine; 04'-(phospho-5 -uridine)-L-tyrosine; 04-glycosyl-L-hydroxyproline; 04- 
glycosyl-L-tyrosine; CW'-sulfo-L-tyrosine; 05~glycosyl-L-hydroxylysine; O-glycosyl-L- 
serine; O-glycosyl-L-threonine; omega-N-(ADP-ribosyI)-L-arginine; omega-N-omega-N- 

30 dimethyl-L-arginine; omega-N-methyl-L-arginine; omega-N-omega-N-dimethyl-L- 

arginine; omega-N-phospho-L-arginine; O'octanoyl-L-serine; O-palmitoyl-L-serine; O- 
palmitoyl-L-threonine; O-phospho-L-serine; O-phospho-L-threonine; O- 
phosphopantetheine-L-serine; phycoerythrobilin-bis-L-cysteine; phycourobilin-bis-L- 
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cysteine; pyrroloquinoline quinone; pyruvic acid; S hydroxycinnamyl-L-cysteine; S-(2- 
aminovinyl) methyl-D-eysteine; S-(2-aminovinyl)-D-cysteine; S-{6-FW-L-cysteine; S- 
(8alpha-FAD)-L-cysteine; S-(ADP-ribosyl)-L-cysteine; S-(L-isoglutamyl)-L-cysteine; S- 
12-hydrbxyfarnesyl-L-cysteine; S-acetyl-L-cysteine; S-diacylglycerol-L-cysteine; S- 
5 diphy tanylglycerot diether-L-cysteine; S-farnesyl-L-cysteine; S-geranylgeranyl-L- 

cysteine; S-glycosyl-L-cysteine; S-glycyl-L-cysteine; S-methyl-L-cysteine; S-nitrosyl-L- 
cysteine; S-palmitoyl-L-cysteine; S-phospho-L-cysteine; S-phycobiliviolin-L-cysteine; S- 
phycocyanobilin-L-cysteine; S-phycoerythrobilin-L-cysteine; S-phytochromobilin-L- 
cysteine; S-selenyl-L-cysteine; S-sulfo-L-cysteine; tetrakis-L-cysteinyl diiron disulfide; 

10 tetrakis-L-cysteinyl iron; tetrakis-L-cysteinyl tetrairon tetrasulfide; trans-2,3-cis 4- 

dihydroxy-L-proline; tris-L-cysteinyl triiron tetrasulfide; tris-L-cysteiny! triiron trisulfide; 
tris-L-cysteinyl-L-aspartato tetrairon tetrasulfide; tris-L-cysteinyl-L-cysteine persulfido- 
bis-L-glutamato-I^histidino tetrairon disulfide trioxide; tris-L-cysteinyl-L-N3'-histidino 
tetrairon tetrasulfide; tris-L-cysteinyl-L-Nr-histidino tetrairon tetrasulfide; and tris-L- 

15 cysteinyl-L-serinyl tetrairon tetrasulfide. 

Additional examples of PTMs may be found in web sites such as the Delta Mass 
database based on Krishna, R. G. and F. Wold (1998). Posttranslational Modifications. 
Proteins - Analysis and Design. R. H. Angeletti. San Diego, Academic Press. 1: 121-206. ; 
Methods in Enzymology, 193, J. A. McClosky (ed) (1990), pages 647-660; Methods in 

20 Protein Sequence Analysis edited by Kazutomo Imahori and Fumio Sakiyama, Plenum 
Press, (1993) "Post-translational modifications of proteins" R.G. Krishna and F. Wold 
pages 167-172; "GlycoSuiteDB: a new curated relational database of glycoprotein glycan 
structures and their biological sources" Cooper et al. Nucleic Acids Res. 29; 332-335 
(2001) "O-GLYCBASE version 4.0: a revised database of O-glycosylated proteins" Gupta 

25 et al. Nucleic Acids Research, 27: 370-372 (1999); and "PhosphoBase, a database of 
phosphorylation sites: release 2.0. ", Kreegipuu et al.Nucleic Acids Res 27(l):237-239 
(1999) see also, WO 02/21 1 39A2, the disclosure of which is incorporated herein by 
reference in its entirety. 

Tumorigenesis is often accompanied by alterations in the post-translational 

30 modifications of proteins. Thus, in another embodiment, the invention provides 
polypeptides from cancerous cells or tissues that have altered post-translational 
modifications compared to the post-translational modifications of polypeptides from 
normal cells or tissues. A number of altered post-translational modifications are known. 
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One common alteration is a change in phosphorylation state, wherein the polypeptide from 
the cancerous cell or tissue is hyperphosphorylated or hypophosphorylated compared to 
the polypeptide from a normal tissue, or wherein the polypeptide is phosphorylated on 
different residues than the polypeptide from a normal cell. Another common alteration is 

5 a change in glycosylation state, wherein the polypeptide from the cancerous cell or tissue 
has more or less glycosylation than the polypeptide from a normal tissue, and/or wherein 
the polypeptide from the cancerous cell or tissue has a different type of glycosylation than 
the polypeptide from a noncancerous cell or tissue. Changes in glycosylation may be 
critical because carbohydrate-protein and carbohydrate-carbohydrate interactions are 

10 important in cancer cell progression, dissemination and invasion. See, e.g., Barchi, Curr. 
Pharrru Des. 6: 485-501 (2000), Verma, Cancer Biochem. Biophys. 14: 151-162 (1994) 
and Dennis et aL, Bioessays 5: 412-421 (1999). 

Another post-translational modification that may be altered in cancer cells is 
prenylation. Prenylation is the covalent attachment of a hydrophobic prenyl group (either 

15 farnesyl or geranylgeranyl) to a polypeptide. Prenylation is required for localizing a 

protein to a cell membrane and is often required for polypeptide function. For instance, 
the Ras superfamily of GTPase signalling proteins must be prenylated for function in a 
cell. See, e.g., Prendergast et al., Semin. Cancer Biol 10: 443-452 (2000) and Khwaja et 
aL, Lancet 355: 741-744 (2000). 

20 Other post-translation modifications that may be altered in cancer cells include, 

without limitation, polypeptide methylation, acetylation, arginylation or racemization of 
amino acid residues. In these cases, the polypeptide from the cancerous cell may exhibit 
either increased or decreased amounts of the post-translational modification compared to 
the corresponding polypeptides from noncancerous cells. 

25 Other polypeptide alterations in cancer cells include abnormal polypeptide 

cleavage of proteins and aberrant protein-protein interactions. Abnormal polypeptide 
cleavage may be cleavage of a polypeptide in a cancerous cell that does not usually occur 
in a normal cell, or a lack of cleavage in a cancerous cell, wherein the polypeptide is 
cleaved in a normal cell. Aberrant protein-protein interactions may be either covalent 

30 cross-linking or non-covalent binding between proteins that do not normally bind to each 
other. Alternatively, in a cancerous cell, a protein may fail to bind to another protein to 
which it is bound in a noncancerous cell. Alterations in cleavage or in protein-protein 
interactions may be due to over- or underproduction of a polypeptide in a cancerous cell 
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compared to that in a normal cell, or may be due to alterations in post-translational 
modifications (see above) of one or more proteins in the cancerous cell. See, e.g., 
Henschen-Edman, ;4wi. AT.K Acad Set 936: 580-593 (2001). 

Alterations in polypeptide post-translational modifications, as well as changes in 
5 polypeptide cleavage and protein-protein interactions, may be determined by any method 
known in the art. For instance, alterations in phosphorylation may be determined by using 
anti-phosphoserine, anti-phosphothreonine or anti-phosphotyrosine antibodies or by amino 
acid analysis. Glycosylation alterations may be determined using antibodies specific for 
different sugar residues, by carbohydrate sequencing, or by alterations in the size of the 
10 glycoprotein, which can be determined by, e.g., SDS polyacrylamide gel electrophoresis 
(PAGE). Other alterations of post-translational modifications, such as prenylation, 
racemization, methylation, acetylation and arginylation, may be determined by chemical 
analysis, protein sequencing, amino acid analysis, or by using antibodies specific for the 
particular post-translational modifications. Changes in protein-protein interactions and in 
15 polypeptide cleavage may be analyzed by any method known in the art including, without 
limitation, non-denaturing PAGE (for non-covalent protein-protein interactions), SDS 
PAGE (for covalent protein-protein interactions and protein cleavage), chemical cleavage, 
protein sequencing pr immunoassays. 

In another embodiment, the invention provides polypeptides that have been post- 
20 translationally modified. In one embodiment, polypeptides may be modified 

enzymatically or chemically, by addition or removal of a post-translational modification. 
For example, a polypeptide may be glycosylated or deglycosylated enzymatically. 
Similarly, polypeptides may be phosphorylated using a purified kinase, such as a MAP 
kinase (e.g, p38, ERK, or JNK) or a tyrosine kinase (e.g., Src or erbB2). A polypeptide 
25 may also be modified through synthetic chemistry. Alternatively, one may isolate the 

polypeptide of interest from a cell or tissue that expresses the polypeptide with the desired 
post-translational modification. In another embodiment, a nucleic acid molecule encoding 
the polypeptide of interest is introduced into a host cell that is capable of post- 
translationally modifying the encoded polypeptide in the desired fashion. If the 
30 polypeptide does not contain a motif for a desired post-translational modification, one may 
alter the post-translational modification by mutating the nucleic acid sequence of a nucleic 
acid molecule encoding the polypeptide so that it contains a site for the desired post- 
translational modification. Amino acid sequences that may be post-translationally 
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modified are known in the art See, e.g., the programs described above on the website 
www.expasy.org. The nucleic acid molecule may also be introduced into a host cell that is 
capable of post-translationally modifying the encoded polypeptide. Similarly, one may 
delete sites that are post-translationally modified by either mutating the nucleic acid 
5 sequence so that the encoded polypeptide does not contain the post-translational 

modification motif, or by introducing the native nucleic acid molecule into a host cell that 
is not capable of post-translationally modifying the encoded polypeptide. 

It will be appreciated, as is well known and as noted above, that polypeptides are 
not always entirely linear. For instance, polypeptides may be branched as a result of 

10 ubiquitination, and they may be circular, with or without branching, generally as a result 
of posttranslation events, including natural processing event and events brought about by 
human manipulation which do not occur naturally. Circular, branched and branched 
circular polypeptides may be synthesized by non-translation natural process and by 
entirely synthetic methods, as well. Modifications can occur anywhere in a polypeptide, 

15 including the peptide backbone, the amino acid side-chains and the amino or carboxyl 
termini. In fact, blockage of the amino or carboxyl group in a polypeptide, or both, by a 
covalent modification, is common in naturally occurring and synthetic polypeptides and 
such modifications may be present in polypeptides of the present invention, as well. For 
instance, the amino terminal residue of polypeptides made in E. coli y prior to proteolytic 

20 processing, almost invariably will be N-formylmethionine. 

Useful post-synthetic (and post-translational) modifications include conjugation to 
detectable labels, such as fluorophores. A wide variety of amine-reactive and thiol- 
reactive fluorophore derivatives have been synthesized that react under nondenaturing 
conditions with N-terminal amino groups and epsilon amino groups of lysine residues, on 

25 the one hand, and with free thiol groups of cysteine residues, on the other. 

Kits are available commercially that permit conjugation of proteins to a variety of 
amine-reactive or thiol-reactive fluorophores: Molecular Probes, Inc. (Eugene, OR, USA), 

offers kits for conjugating proteins to Alexa Fluor 350, Alexa Fluor 430, 
Fluonescein-EX, Alexa Fluor 488, Oregon Green 488, Alexa Fluor 532, Alexa Fluor 546, 

30 Alexa Fluor 546, Alexa Fluor 568, Alexa Fluor 594, and Texas Red-X. 

A wide variety of other amine-reactive and thiol-reactive fluorophores are 
available commercially (Molecular Probes, Inc., Eugene, OR, USA), including Alexa 
Fluoi® 350, Alexa Fluor® 488, Alexa Fluor® 532, Alexa Fluor® 546, Alexa Fluor® 568, 
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Alexa Fluor® 594, Alexa Fluor® 647 (monoclonal antibody labeling kits available from 
Molecular Probes, Inc., Eugene, OR, USA), BODIPY dyes, such as BODIPY 493/503, 
BODIPY FL, BODIPY R6G, BODIPY 530/550, BODIPY TMR, BODIPY 558/568, 
BODIPY 558/568, BODIPY 564/570, BODIPY 576/589, BODIPY 581/591, BODIPY 
5 TR, BODIPY 630/650, BODIPY 650/665, Cascade Blue, Cascade Yellow, Dansyl, 

Iissamine rhodamine B, Marina Blue, Oregon Green 488, Oregon Green 514, Pacific Blue, 
rhodamine 6G, rhodamine green, rhodamine red, tetramethylrhodamine, Texas Red 
(available from Molecular Probes, Inc., Eugene, OR, USA). 

The polypeptides of the present invention can also be conjugated to fluorophores, 

1 0 other proteins, and other macromolecules, using bifunctional linking reagents. Common 
homobifunctional reagents include, e.g., APG, AEDP, BASED, BMB, BMDB, BMH, 
BMOE, BM[PEO]3, BM[PEO]4, BS3, BSOCOES, DFDNB, DMA, DMP, DMS, DPDPB, 
DSG, DSP (Lomant's Reagent), DSS, DST, DTBP, DTME, DTSSP, EGS, HBVS, 
Sulfo-BSOCOES, Sulfo-DST, Sulfo~EGS (all available from Pierce, Rockford, IL, USA); 

15 common heterobifunctional cross-linkers include ABH, AMAS, ANB-NOS, APDP, 

ASBA, BMPA, BMPH, BMPS, EDC, EMCA, EMCH, EMCS, KMUA, KMUH, GMBS, 
LC-SMCC, LC-SPDP, MBS, M2C2H, MPBH, MSA, NHS-ASA, PDPH, PMPI, SADP, 
SAED, SAND, SANPAH, SASD, SATP, SBAP, SFAD, SIA, SIAB, SMCC, SMPB, 
SMPH, SMPT, SPDP, Sulfo-EMCS, Sulfo-GMBS, Sulfo-HSAB, Sulfo-KMUS, 

20 Sulfo-LC-SPDP, Sulfo-MBS, Sulfo-NHS-LC-ASA, Sulfo-SADP, Sulfo-SANPAH, 

Sulfo-SIAB, Sulfo-SMCC, Sulfo-SMPB, Sulfo-LC-SMPT, SVSB, TFCS (all available 
Pierce, Rockford, IL, USA). 

Polypeptides of the present invention, including full length polypeptides, 
fragments and fusion proteins, can be conjugated, using such cross-linking reagents, to 

25 fluorophores that are not amine- or thiol-reactive. Other labels that usefully can be 
conjugated to polypeptides of the present invention include radioactive labels, 
echosonographic contrast reagents, and MRI contrast agents. 

Polypeptides of the present invention, including full length polypeptide, fragments 
and fusion proteins, can also usefully be conjugated using cross-linking agents to carrier 

30 proteins, such as KLH, bovine thyroglobulin, and even bovine serum albumin (BSA), to 
increase immunogenicity for raising anti-BSP antibodies. 

Polypeptides of the present invention, including full length polypeptide, fragments 
and fusion proteins, can also usefully be conjugated to polyethylene glycol (PEG); 
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PEGylation increases the serum half life of proteins administered intravenously for 
replacement therapy. Delgado etaL, Criu Rev. Ther. Drug Carrier Syst. 9(3-4): 249-304 
(1992); Scott et a/., Curr. Pharm. Des. 4(6): 423-38 (1998); DeSantis etal, Curr. Opin. 
Biotechnol 10(4): 324-30 (1999). PEG monomers can be attached to the protein directly 
5 or through a linker, with PEGylation using PEG monomers activated with tresyl chloride 
(2,2,2-trifluoroethanesulphonyl chloride) permitting direct attachment under mild 
conditions. 

Polypeptides of the present invention are also inclusive of analogs of a polypeptide 
encoded by a nucleic acid molecule according to the instant invention. In a preferred 
10 embodiment, this polypeptide is a BSP. In a more preferred embodiment, this polypeptide 
is derived from a polypeptide having part or all of the amino acid sequence of SEQ ID 
NO: 104-190. Also preferred is an analog polypeptide comprising one or more 
substitutions of non-natural amino acids or non-native inter-residue bonds compared to the 
naturally occurring polypeptide. In one embodiment, the analog is structurally similar to a 
1 5 BSP, but one or more peptide linkages is replaced by a linkage selected from the group 
consisting of ~CH 2 NH~, -CH 2 S~, ~CH 2 -CH 2 - t ~CH=CH~(cis and trans), -COCH 2 -, 
— CH(OH)CH 2 - and -CH 2 SO-. In another embodiment, the analog comprises 
substitution of one or more amino acids of a BSP with a D-amino acid of the same type or 
other non-natural amino acid in order to generate more stable peptides. D-amino acids can 

20 readily be incorporated during chemical peptide synthesis: peptides assembled from 

D-amino acids are more resistant to proteolytic attack; incorporation of D-amino acids can 
also be used to confer specific three-dimensional conformations on the peptide. Other 
amino acid analogues commonly added during chemical synthesis include ornithine, 
norleucine, phosphorylated amino acids (typically phosphoserine, phosphothreonine, 

25 phosphotyrosine), L-malonyltyrosine, a non-hydrolyzable analog of phosphotyrosine (see, 
e.g., Kole etaL, Biochem. Biophys. Res. Com. 209: 817-821 (1995)), and various 
halogenated phenylalanine derivatives. 

Non-natural amino acids can be incoiporated during solid phase chemical synthesis 
or by recombinant techniques, although the former is typically more common. Solid 

30 phase chemical synthesis of peptides is well established in the art. Procedures are 
described, biter alia, in Chan et al (eds.), Fmoc Solid Phase Peptide Synthesis: A 
Practical Approach (Practical Approach Series), Oxford Univ. Press (March 2000); Jones, 
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Amino Acid and Peptide Synthesis (Oxford Chemistry Primers, No 7), Oxford Univ. Press 
(1992); and Bodanszky, Principles of Peptide Synthesis (Springer Laboratory), Springer 
Verlag(1993). 

Amino acid analogues having detectable labels are also usefully incorporated 
during synthesis to provide derivatives and analogs. Biotin, for example can be added 
using biotinoyl~(9-fluorenylmethoxycarbonyl>L-lysine (FMOC biocytin) (Molecular 
Probes, Eugene, OR, USA). Biotin can also be added enzymatically by incorporation into 
a fusion protein of a R coli BirA substrate peptide. The FMOC and rBOC derivatives of 
dabcyl-L-lysine (Molecular Probes, Inc., Eugene, OR, USA) can be used to incoiporate 
the dabcyl chromophore at selected sites in the peptide sequence during synthesis. The 
aminonaphthalene derivative EDANS, the most common fluorophore for pairing with the 
dabcyl quencher in fluorescence resonance energy transfer (FRET) systems, can be 
introduced during automated synthesis of peptides by using EDANS~FMOC-L-glutamic 
acid or the corresponding rBOC derivative (both from Molecular Probes, Inc., Eugene, 
OR, USA). Tetramethylrhodamine fluorophores can be incorporated during automated 
FMOC synthesis of peptides using (FMOC)— TMR-L-] y sine (Molecular Probes, Inc. 
Eugene, OR, USA). 

Other useful amino acid analogues that can be incorporated during chemical 
synthesis include aspartic acid, glutamic acid, lysine, and tyrosine analogues having ally! 
side-chain protection (Applied Biosystems, Inc., Foster City, CA, USA); the allyl side 
chain permits synthesis of cyclic, branched-chain, sulfonated, glycosylated, and 
phosphorylated peptides. 

A large number of other FMOC-protected non-natural amino acid analogues 
capable of incorporation during chemical synthesis are available commercially, including, 
e.g. 9 Fmoc-2-aminobicyclo[2.2.1]heptane-2-carboxylic acid, Fmoc-3-endo- 
aminobicyclo[2.2.1]heptane-2-endo-carboxylic acid, Fmoc-3-exo- 
aminobicyclo[2.2.1]heptane-2-exo-carboxylic acid, Fmoc-3-endo-amino- 
bicyclo[2.2. 1 ]hept-5-ene-2-endo-carboxylic acid, Fmoc-3-exo-amino-bicyclo[2.2. l]hept- 
5-ene-2-exo-carboxylic acid, Fmoc-cis-2-amino-l-cyclohexanecarboxylic acid, Fmoc- 
trans-2-amino-l-cyclohexanecarboxylic acid, Fmoc-l-amino-l-cyclopentanecarboxylic 
acid, Fmoc-cis-2-amino-l-cyclopentanecarboxylic acid, Fmoc- 1 -amino- 1- 
cyclopropanecarboxylic acid, Fmoc-D-2-amino-4-(ethylthio)butyric acid, Fmoc-L-2- 
amino-4-(ethylthio)butyric acid, Fmoc-L-buthionine, Fmoc-S-methyl-L-Cysteine, Fmoc- 
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2-aminobenzoic acid (anthranillic acid), Fmoc-3-aminobenzoic acid, Fmoc-4- 
aminobenzoic acid, Fmoc-2-aminobenzophenone-2'-carboxylic acid, Fmoc-N-(4- 
aminobenzoyI)-3-alanine, Fmoc-2-amino-4,5-dimethoxybenzoic acid, Fmoc-4- 
aminohippuric acid, Fmoc-2-amino-3-hydroxybenzoic acid, Fmoc-2-amino-5-' 
hydroxybenzoic acid, Fmoc-3-amino-4-hydroxybenzoic acid, Fmoc-4-amino-3- 
hydroxybenzoic acid, Fmoc-4-amino-2-hydroxybenzoic acid, Fmoc-5-amino-2- 
hydroxybenzoic acid, Fmoc-2-amino-3-methoxybenzoic acid, Fmoc-4-amino-3- 
methoxybenzoic acid, Fmoc-2-amino-3-methylbenzoic acid, Fmoc-2-amino-5- 
methylbenzoic acid, Fmoc-2-amino-6-methylbenzoic acid, Fmoc-3-amino-2- 
methylbenzoic acid, Fmoc-3-amino-4-methylbenzoic acid, Fmoc-4-amino-3- 
methylbenzoic acid, Fmoc-3-amino-2-naphtoic acid, Fmoc-D,L-3-amino-3- 
phenylpropionic acid, Fmoc-L-Methyldopa, Fmoc-2-amino-4,6-dimethyl-3- 
pyridinecarboxylic acid, Fmoc-D,L-amino-2-thiophenacetic acid, Fmoc-4- 
(carboxymethyl)piperazine, Fmoc-4-carboxypiperazine, Fmoc-4- 

(carboxymethyl)homopiperazine, Fmoc-4-phenyl-4-piperidinecarboxylic acid, Fmoc-L- 
l,2,3,4-tetrahydronorharman-3-carboxyIic acid, Fmoc-L-thiazolidine-4~carboxylic acid, all 
available from The Peptide Laboratory (Richmond, CA, USA). 

Non-natural residues can also be added biosynthetically by engineering a 
suppressor tRNA, typically one that recognizes the UAG stop codon, by chemical 
aminoacylation with the desired unnatural amino acid. Conventional site-directed 
mutagenesis is used to introduce the chosen stop codon UAG at the site of interest in the 
protein gene. When the acylated suppressor tRNA and the mutant gene are combined in 
an in vitro transcription/translation system, the unnatural amino acid is incorporated in 
response to the UAG codon to give a protein containing that amino acid at the specified 
position. Liu et al t Proc. Natl Acad. Sci. USA 96(9): 4780-5 (1 999); Wang et aL y Science 
292(5516): 498-500 (2001). 

Fusion Proteins 

Another aspect of the present invention relates to the fusion of a polypeptide of the 
present invention to heterologous polypeptides. In a preferred embodiment, the 
polypeptide of the present invention is a BSP. In a more preferred embodiment, the 
polypeptide of the present invention that is fused to a heterologous polypeptide comprises 
part or all of the amino acid sequence of SEQ ID NO: 104-190, or is a mutein, 
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homologous polypeptide, analog or derivative thereof. In an even more preferred 
embodiment, the fusion protein is encoded by a nucleic acid molecule comprising all or 
part of the nucleic acid sequence of SEQ ID NO: 1-103, or comprises all or part of a 
nucleic acid sequence that selectively hybridizes or is homologous to a nucleic acid 
5 molecule comprising a nucleic acid sequence of SEQ ID NO: 1 - 1 03. 

The fusion proteins of the present invention will include at least one fragment of a 
polypeptide of the present invention, which fragment is at least 6, typically at least 8, often 
at least 15, and usefully at least 16, 17, 1 8, 19, or 20 amino acids long. The fragment of 
the polypeptide of the present to be included in the fusion can usefully be at least 25 

1 0 amino acids long, at least 50 amino acids long, and can be at least 75, 100, or even 150 
amino acids long. Fusions that include the entirety of a polypeptide of the present 
invention have particular utility. 

The heterologous polypeptide included within the fusion protein of the present 
invention is at least 6 amino acids in length, often at least 8 amino acids in length, and 

15 preferably at least 15, 20, or 25 amino acids in length. Fusions that include larger 
polypeptides, such as the IgG Fc region, and even entire proteins (such as GFP 
chromophore-containing proteins) are particularly useful. 

As described above in the description of vectors and expression vectors of the 
present invention, which discussion is incorporated here by reference in its entirety, 

20 heterologous polypeptides to be included in the fusion proteins of the present invention 
can usefully include those designed to facilitate purification and/or visualization of 
recombinantly-expressed proteins. See, e.g., Ausubel, Chapter 16, (1992), supra. 
Although purification tags can also be incorporated into fusions that are chemically 
synthesized, chemical synthesis typically provides sufficient purity that further 

25 purification by HPLC suffices; however, visualization tags as above described retain their 
utility even when the protein is produced by chemical synthesis, and when so included 
render the fusion proteins of the present invention useful as directly detectable markers of 
the presence of a polypeptide of the invention. 

As also discussed above, heterologous polypeptides to be included in the fusion 

30 proteins of the present invention can usefully include those that facilitate secretion of 
recombinantly expressed proteins into the periplasmic space or extracellular milieu for 
prokaryotic hosts or into the culture medium for eukaryotic cells through incorporation of 
secretion signals and/or leader sequences. For example, a His 6 tagged protein can be 
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purified on a Ni affinity column and a GST fusion protein can be purified on a glutathione 
affinity column. Similarly, a fusion protein comprising the Fc domain of IgG can be 
purified on a Protein A or Protein G column and a fusion protein comprising an epitope 
tag such as myc can be purified using an immunoaffinity column containing an anti-c-myc 
antibody. It is preferable that the epitope tag be separated from the protein encoded by the 
essential gene by an enzymatic cleavage site that can be cleaved after purification. See 
also the discussion of nucleic acid molecules encoding fusion proteins that may be 
expressed on the surface of a cell. 

Other useful fusion proteins of the present invention include those that permit use 
of the polypeptide of the present invention as bait in a yeast two-hybrid system. See 
Bartel et al (eds.), The Yeast Two-Hvbrid System. Oxford University Press (1997); Zhu 
et al > Yeast Hybrid Technologies. Eaton Publishing (2000); Fields et al, Trends Genet 
10(8): 286-92 (1994); Mendelsohn et al, Cum Opin. Biotechnol 5(5): 482-6 (1994); 
Luban etal, Curr. Opin. Biotechnol 6(1): 59-64(1995); Allen etal, Trends Biochem. 
Sci 20(12): 51 1-6 (1995); Drees, Curr. Opitu Chenu Biol 3(1): 64-70 (1999); Topcu et 
al, Pharm. Res. 17(9): 1049-55 (2000); Fashena etal, Gene 250(1-2): 1-14 (2000); Colas 
etal, Nature 380, 548-550 (1996); Norman, T. etal, Science 285, 591-595 (1999); 
Fabbrizio etal, Oncogene 18, 4357-4363 (1999); Xu etal, Proc Natl Acad Sci USA. 
94, 12473-12478 (1997); Yang, et al, Nuc. Acids Res. 23, 1 152-1 156 (1995); Kolonin et 
al, Proc Natl Acad Sci USA 95, 14266-14271 (1998); Cohen etal, Proc Natl Acad Sci U 
S A 95, 14272-14277 (1998); Uetz, et al Nature 403, 623-627(2000); Ito, et al., Proc Natl 
Acad Sci USA 98, 4569-4574 (2001). Typically, such fusion is to either E. coli LexA or 
yeast GAL4 DNA binding domains. Related bait plasmids are available that express the 
bait fused to a nuclear localization signal. 

Other useful fusion proteins include those that permit display of the encoded 
polypeptide on the surface of a phage or cell, fusions to intrinsically fluorescent proteins, 
such as green fluorescent protein (GFP), and fusions to the IgG Fc region, as described 
above. 

The polypeptides of the present invention can also usefully be fused to protein 
toxins, such as Pseudomonas exotoxin A, diphtheria toxin, shiga toxin A, anthrax toxin 
lethal factor, ricin, in order to effect ablation of cells that bind or take up the proteins of 
the present invention. 



10 
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Fusion partners include, inter alia, myc, hemagglutinin (HA), GST, 
immunoglobulins, p-galactosidase, biotin trpE, protein A, p-lactamase, ot-amylase, 
maltose binding protein, alcohol dehydrogenase, polyhistidine (for example, six histidine 
at the amino and/or carboxyl terminus of the polypeptide), lacZ, green fluorescent protein 
(GFP), yeast a mating factor, GAL4 transcription activation or DNA binding domain, 
luciferase, and serum proteins such as ovalbumin, albumin and the constant domain of 
IgG. See, e.g., Ausubel (1992), supra and Ausubel (1999), supra. Fusion proteins may 
also contain sites for specific enzymatic cleavage, such as a site that is recognized by 
enzymes such as Factor Xm, trypsin, pepsin, or any other enzyme known in the art. 
Fusion proteins will typically be made by either recombinant nucleic acid methods, as 
described above, chemically synthesized using techniques well known in the art {e.g., a 
Merrifield synthesis), or produced by chemical cross-linking. 

Another advantage of fusion proteins is that the epitope tag can be used to bind the 
fusion protein to a plate or column through an affinity linkage for screening binding 
15 - proteins or other molecules that bind to the BSP. 

As further described below, the polypeptides of the present invention can readily 
be used as specific immunogens to raise antibodies that specifically recognize 
polypeptides of the present invention including BSPs and their allelic variants and 
homologues. The antibodies, in turn, can be used, inter alia, specifically to assay for the 
20 polypeptides of the present invention, particularly BSPs, e.g . by ELISA for detection of 
protein fluid samples, such as serum, by immunohistochemistry or laser scanning 
cytometry, for detection of protein in tissue samples, or by flow cytometry, for detection 
of intracellular protein in cell suspensions, for specific antibody-mediated isolation and/or 
purification of BSPs, as for example by immunoprecipitation, and for use as specific 
25 agonists or antagonists of BSPs. 

One may determine whether polypeptides of the present invention including BSPs, 
muteins, homologous proteins or allelic variants or fusion proteins of the present invention 
are functional by methods known in the art. For instance, residues that are tolerant of 
• change while retaining function can be identified by altering the polypeptide at known 
30 residues using methods known in the art, such as alanine scanning mutagenesis, 
Cunningham et al, Science 244(4908): 1081-5 (1989); transposon linker scanning 
mutagenesis, Chen etal, Gene 263(1-2): 39-48 (2001); combinations of homolog- and . 
alanine-scanning mutagenesis, Jin et al, J. Mol Biol 226(3): 851-65 (1992); 
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combinatorial alanine scanning, Weiss et al, Proc. Natl Acad. Sci USA 97(16): 8950-4 
(2000), followed by functional assay. Transposon linker scanning kits are available 
commercially (New England Biolabs, Beverly, MA, USA, catalog, no. E7-102S; 
EZ::TN™ In-Frame Linker Insertion Kit, catalogue no. EZI04KN, (Epicentre 
5 Technologies Corporation, Madison, WI, USA). 

Purification of the polypeptides or fusion proteins of the present invention is well 
known and within the skill of one having ordinary skill in the art See, e.g., Scopes, 
Protein Purification, 2d ed. (1987). Purification of recombinantly expressed polypeptides 
is described above. Purification of chemically-synthesized peptides can readily be 
10 effected, e.g., by HPLC. 

Accordingly, it is an aspect of the present invention to provide the isolated 
polypeptides or fusion proteins of the present invention in pure or substantially pure form 
in the presence of absence of a stabilizing agent. Stabilizing agents include both 
proteinaceous and non-proteinaceous material and are well known in the art. Stabilizing 
15 agents, such as albumin and polyethylene glycol (PEG) are known and are commercially 
available: 

Although high levels of purity are preferred when the isolated polypeptide or 
fusion protein of the present invention are used as therapeutic agents, such as in vaccines 
and replacement therapy, the isolated polypeptides of the present invention are also useful 

20 at lower purity. For example, partially purified polypeptides of the present invention can 
be used as immunogens to raise antibodies in laboratory animals. 

In a preferred embodiment, the purified and substantially purified polypeptides of 
the present invention are in compositions that lack detectable ampholytes, acrylamide 
monomers, bis-acrylamide monomers, and polyacrylamide. 

25 The polypeptides or fusion proteins of the present invention can usefully be 

attached to a substrate. The substrate can be porous or solid, planar or non-planar; the 
bond can be covalent or noncovalent For example, the peptides of the invention may be 
stabilized by covalent linkage to albumin. See, U.S. Patent No. 5,876,969, the contents of 
which are hereby incorporated in its entirety. 

W For example, the polypeptides or fusion proteins of the present invention can 

usefully be bound to a porous substrate, commonly a membrane, typically comprising 
nitrocellulose, polyvinylidene fluoride (PVDF), or cationically derivatized, hydrophilic 
PVDF; so bound, the polypeptides or fusion proteins of the present invention can be used 
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to detect and quantify antibodies, e.g. in serum, that bind specifically to the immobilized 
polypeptide or fusion protein of the present invention. 

As another example, the polypeptides or fusion proteins of the present invention 
can usefully be bound to a substantially nonporous substrate, such as plastic, to detect and 
5 quantify antibodies, e.g. in serum, that bind specifically to the immobilized protein of the 
present invention. Such plastics include polymethylacrylic, polyethylene, polypropylene, 
polyacrylate, polymethylmethacrylate, polyvinylchloride, polytetrafluoroethylene, 
polystyrene, polycarbonate, polyacetal, polysulfone, celluloseacetate, cellulosenitrate, 
nitrocellulose, or mixtures thereof; when the assay is performed in a standard microtiter 

10 dish, the plastic is typically polystyrene. 

The polypeptides and fusion proteins of the present invention can also be attached 
to a substrate suitable for use as a surface enhanced laser desorption ionization source; so 
attached, the polypeptide or fusion protein of the present invention is useful for binding 
and then detecting secondary proteins that bind with sufficient affinity or avidity to the 

15 surface-bound polypeptide or fusion protein to indicate biologic interaction there between. 
The polypeptides or fusion proteins of the present invention can also be attached to a 
substrate suitable for use in surface plasmon resonance detection; so attached, the 
polypeptide or fusion protein of the present invention is useful for binding and then 
detecting secondary proteins that bind with sufficient affinity or avidity to the surface- 

20 bound polypeptide or fusion protein to indicate biological interaction there between. 

Antibodies 

In another aspect, the invention provides antibodies, including fragments and 
derivatives thereof, that bind specifically to polypeptides encoded by the nucleic acid 
25 molecules of the invention. In a preferred embodiment, the antibodies are specific for a 
polypeptide that is a BSP, or a fragment, mutein, derivative, analog or fusion protein 
thereof. In a more preferred embodiment, the antibodies are specific for a polypeptide that 
comprises SEQ ID NO: 104-190, or a fragment, mutein, derivative, analog or fusion 
protein thereof. 

30 The antibodies of the present invention can be specific for linear epitopes, 

discontinuous epitopes, or conformational epitopes of such proteins or protein fragments, 
either as present on the protein in its native conformation or, in some cases, as present on 
the proteins as denatured, as, e.g., by solubilization in SDS. New epitopes may be also 
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due to a difference in post translational modifications (PTMs) in disease versus normal 
tissue. For example, a particular site on a BSP may be glycosylated in cancerous cells, but 
not glycosylated in normal cells or vis versa. In addition, alternative splice forms of a 
BSP may be indicative of cancer. Differential degradation of the C or N-terminus of a 
BSP may also be a marker or target for anticancer therapy. For example, an BSP may be 
N-terminal degraded in cancer cells exposing new epitopes to which antibodies may 
selectively bind for diagnostic or therapeutic uses. 

As is well known in the art, the degree to which an antibody can discriminate as 
among molecular species in a mixture will depend, in part, upon the conformational 
relatedness of the species in the mixture; typically, the antibodies of the present invention 
will discriminate over adventitious binding to non-BSP polypeptides by at least two-fold, 
more typically by at least 5-fold, typically by more than 10-fold, 25-fold, 50-fold, 75-fold, 
and often by more than 100-fold, and on occasion by more than 500-fold or 1000-fold. 
When used to detect the proteins or protein fragments of the present invention, the 
antibody of the present invention is sufficiently specific when it can be used to determine 
the presence of the polypeptide of the present invention in samples derived from human 
breast 

Typically, the affinity or avidity of an antibody (or antibody multimer, as in the ' 
case of an IgM pentamer) of the present invention for a protein or protein fragment of the 
present invention will be at least about 1 x 10" 6 molar (M), typically at least about 5 x 10' 7 
M, 1 x 10" 7 M, with affinities and avidities of at least 1 x 10~* M, 5 x 10* 9 M, 1 x 10' 10 M 
and up to 1 X 10" 13 M proving especially useful. 

The antibodies of the present invention can be naturally occurring forms, such as 
IgG, IgM, IgD, IgE, IgY, and IgA, from any avian, reptilian, or mammalian species. 

Human antibodies can, but will infrequently, be drawn directly from human donors 
or human cells. In such case, antibodies to the polypeptides of the present invention will 
typically have resulted from fortuitous immunization, such as autoimmune immunization, 
with the polypeptide of the present invention. Such antibodies will typically, but will not 
invariably, be polyclonal. In addition, individual polyclonal antibodies may be isolated 
and cloned to generate monoclonals. 

Human antibodies are more frequently obtained using transgenic animals that 
express human immunoglobulin genes, which transgenic animals can be affirmatively 
immunized with the protein immunogen of the present invention. Human Ig-transgenic 
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mice capable of producing human antibodies and methods of producing human antibodies 
therefrom upon specific immunization are described, inter alia, in U.S. Patent Nos. 
6,162,963; 6,150,584; 6,114,598; 6,075,181; 5,939,598; 5,877,397; 5,874,299; 5,814,318; 
5,789,650; 5,770,429; 5,661,016; 5,633,425; 5,625,126; 5,569,825; 5,545,807; 5,545,806, 
5 and 5,591,669, the disclosures of which are incorporated herein by reference in their 
entireties. Such antibodies are typically monoclonal, and are typically produced using 
techniques developed for production of murine antibodies. 

Human antibodies are particularly useful, and often prefeired, when the antibodies 
of the present invention are to be administered to human beings as in vivo diagnostic or 

10 therapeutic agents, since recipient immune response to the administered antibody will 
often be substantially less than that occasioned by administration of an antibody derived 
from another species, such as mouse. 

IgG, IgM, IgD, IgE, IgY, and IgA antibodies of the present invention are also 
usefully obtained from other species, including mammals such as rodents (typically 

15 mouse, but also rat, guinea pig, and hamster), lagomorphs (typically rabbits), and also 
larger mammals, such as sheep, goats, cows, and horses; or egg laying birds or reptiles 
such as chickens or alligators. In such cases, as with the transgenic human-antibody- 
producing non-human mammals, fortuitous immunization is not required, and the non- 
human mammal is typically affirmatively immunized, according to standard immunization 

20 protocols, with the polypeptide of the present invention. One form of avian antibodies 
may be generated using techniques described in WO 00/29444, published 25 May 2000. 

As discussed above, virtually all fragments of 8 or more contiguous amino acids of 
a polypeptide of the present invention can be used effectively as immunogens when 
conjugated to a carrier, typically a protein such as bovine thyroglobulin, keyhole limpet 

25 hemocyanin, or bovine serum albumin, conveniently using a Afunctional linker such as 
those described elsewhere above, which discussion is incorporated by reference here. 

Immunogenicity can also be conferred by fusion of the polypeptide of the present 
invention to other moieties. For example, polypeptides of the present invention can be 
produced by solid phase synthesis on a branched polylysine core matrix; these multiple 

30 antigenic peptides (MAPs) provide high purity, increased avidity, accurate chemical 

definition and improved safety in vaccine development. Tarn et al % Proc. Natl Acad. Set 
USA 85; 5409-5413 (1988); Posnett et al, J. Biol Chem. 263: 1719-1725 (1988). 
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Protocols for immunizing non-human mammals or avian species are well- 
established in the art See Harlow et al (eds.), Usinp Antibodies: A Laboratory Manual. 
Cold Spring Harbor Laboratory (1998); Coligan et al (eds.), Current Protocols in 
Immunology, John Wiley & Sons, Inc. (2001); Zola, Monoclonal Antibodies: Preparation 
and Use of Monocl onal Antibodies and Engineered Antibody Derivatives (Basics: From 
Background to BenchV Springer Verlag (2000); Gross M, Speck J.Dtsch. TierarztL 
Wochenschr, 103: 417-422 (1996). Immunization protocols often include multiple 
immunizations, either with or without adjuvants such as Freund's complete adjuvant and 
Freund's incomplete adjuvant, and may include naked DNA immunization (Moss, Semiru 
Immunol 2:317-327(1990). 

Antibodies from non-human mammals and avian species can be polyclonal or 
monoclonal, with polyclonal antibodies having certain advantages in 
immunohistochemical detection of the polypeptides of the present invention and 
monoclonal antibodies having advantages in identifying and distinguishing particular 
epitopes of the polypeptides of the present invention. Antibodies from avian species may 
have particular advantage in detection of the polypeptides of the present invention, in 
human serum or tissues (Vikinge et al., Biosens. Bioelectron. 13: 1257-1262 (1998). 
Following immunization, the antibodies of the present invention can be obtained using any 
art-accepted technique. Such techniques are well known in the art and are described in 
detail in references such as Coligan, supra; Zola, supra; Howard et al (eds.), Basic 
Methods in Antibody Production and Characterization. CRC Press (2000); Harlow, supra; 
Davis (ed.), Monoclonal Antibody Protocols. Vol. 45, Humana Press (1995); Delves (ed.), 
Antibody Production: Es sential Techniques. John Wiley & Son Ltd (1997); and Kenney, 
Antibody S olution: An Antibody Methods Manual. Chapman & Hall (1997). 

Briefly, such techniques include, inter alia, production of monoclonal antibodies 
by hybridomas and expression of antibodies or fragments or derivatives thereof from host 
cells engineered to express immunoglobulin genes or fragments thereof. These two 
methods of production are not mutually exclusive: genes encoding antibodies specific for 
the polypeptides of the present invention can be cloned from hybridomas and thereafter 
expressed in other host cells. Nor need the two necessarily be performed together: e.g., 
.genes encoding antibodies specific for the polypeptides of the present invention can be 
cloned directly from B cells known to be specific for the desired protein, as further 
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described in U.S. Patent No. 5,627,052, the disclosure of which is incorporated herein by 
reference in its entirety, or from antibody-displaying phage. 

Recombinant expression in host cells is particularly useful when fragments or 
derivatives of the antibodies of the present invention are desired. 
5 Host cells for recombinant antibody production of whole antibodies, antibody 

fragments, or antibody derivatives can be prokaryotic or eukaryotic. 

Prokaryotic hosts are particularly useful for producing phage displayed antibodies 
of the present invention. 

The technology of phage-displayed antibodies, in which antibody variable region 

1 0 fragments are fused, for example, to the gene III protein (pm) or gene VIII protein (pVm) 
for display on the surface of filamentous phage, such as Ml 3, is by now well-established. 
See, e.g., Sidhu, Curr. Opin. BiotechnoL 11(6): 610-6 (2000); Griffiths etaL, Curr. Opin. 
Biotechnol 9(1): 102-8 (1998); Hoogenboom et al. 9 Immunotechnology, 4(1): 1-20(1998); 
Rader et aL 9 Current Opinion in Biotechnology 8: 503-508 (1997); Aujame et aL 9 Human 

15 Antibodies 8: 155-168 (1997); Hoogenboom, Trends in BiotechnoL 15: 62-70 (1997); de 
Kruif etaU 17: 453-455 (1996); Barbas etaL, Trends in BiotechnoL 14: 230-234 (1996); 
Winter et al. 9 Ann. Rev, Immunol 433-455 (1994). Techniques and protocols required to 
generate, propagate, screen (pan), and use the antibody fragments from such libraries have 
recently been compiled. See, e.g., Barbas (2001), supra; Kay, supra; and Abelson, supra. 

20 Typically, phage-displayed antibody fragments are scFv fragments or Fab 

fragments; when desired, full length antibodies can be produced by cloning the variable 
regions from the displaying phage into a complete antibody and expressing the full length 
antibody in a further prokaryotic or a eukaryotic host cell. Eukaryotic cells are also useful 
for expression of the antibodies, antibody fragments, and antibody derivatives of the 

25 present invention. For example, antibody fragments of the present invention can be 

produced in Pichia pastoris and in Saccharomyces cerevisiae. See, e.g., Takahashi et aL 9 
Biosci. Bioteclmol. Biochenu 64(10): 2138-44 (2000); Freyre et al, J. BiotechnoL 
76(2-3): 1 57-63 (2000); Fischer et al 9 BiotechnoL Appl. Biochem. 30 (Pt 2): 1 17-20 
(1999); Pennell et al. 9 Res. ImmunoL 149(6): 599-603 (1998); Eldin et al 9 J. ImmunoL 

30 Methods. 201(1): 67-75 (1997);, Frenken et cd. 9 Res. ImmunoL 149(6): 589-99 (1998); and 
Shusta et al 9 Nature BiotechnoL 16(8): 773-7 (1998). 

Antibodies, including antibody fragments and derivatives, of the present invention 
can also be produced in insect cells. See, e.g., Li et al. 9 Protein Expr. Purif. 21(1): 121-8 
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(2001); Ailor Biotechnol Bioeng. 58(2-3): 196-203 (1998); Hsu et al., Biotechnol 
Prog. 13(1): 96-104 (1997); Edelman et al, Immunology 91(1): 13-9 (1997); and Nesbit et 
al, J. Immunol Methods 151(1-2): 201-8 (1992). 

Antibodies and fragments and derivatives thereof of the present invention can also 
5 be produced in plant cells, particularly maize or tobacco, Giddings et al, Nature 

Biotechnol 18(11): 1151-5 (2000); Gavilondo etal, Biotechniques 29(1): 128-38 (2000); 
Fischer et al, J. Biol Regul. Homeosu Agents 14(2): 83-92 (2000); Fischer et al, 
Biotechnol Appl Biochem. 30 (Pt 2): 113-6 (1999); Fischer et al, Biol Chenu 380(7-8): 
825-39 (1999); Russell, Curr. Top. Microbiol Immunol 240: 1 19-38 (1999); and Ma et 

10 al, Plant Physiol 109(2): 341-6 (1995). 

Antibodies, including antibody fragments and derivatives, of the present invention 
can also be produced in transgenic, non-human, mammalian milk. See, e.g. Pollock et al., 
7. Immunol Methods. 231: 147-57 (1999); Young et al., Res. Immunol 149: 609-10 
(1998); and Limonta et al., Immunotechnology 1: 107-13(1995). 

1 5 Mammalian cells useful for recombinant expression of antibodies, antibody 

fragments, and antibody derivatives of the present invention include CHO cells, COS 
cells, 293 cells, and myeloma cells. Verma et al, J. Immunol Methods 2 16(1 -2): 165-81 

(1998) review and compare bacterial, yeast, insect and mammalian expression systems for 
expression of antibodies. Antibodies of the present invention can also be prepared by cell 

20 free translation, as further described in Merk et al, J. Biochem. (Tokyo) 125(2): 328-33 

(1999) and Ryabova et al, Nature Biotechnol 15(1): 79-84 (1997), and in the milk of 
transgenic animals, as further described in Pollock et al, J. Immunol Methods 231(1-2): 
147-57 (1999). 

The invention further provides antibody fragments that bind specifically to one or 
25 more of the polypeptides of the present invention, to one or more of the polypeptides 

encoded by the isolated nucleic acid molecules of the present invention, or the binding of 
which can be competitively inhibited by one or more of the polypeptides of the present 
invention or one or more of the polypeptides encoded by the isolated nucleic acid 
molecules of the present invention. Among such useful fragments are Fab, Fab\ Fv, 
30 F(aby 2 > and single chain Fv (scFv) fragments. Other useful fragments are described in 
Hudson, Curr. Opin. Biotechnol 9(4): 395-402 (1998). 

The present invention also relates to antibody derivatives that bind specifically to 
one or more of the polypeptides of the present invention, to one or more of the 
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polypeptides encoded by the isolated nucleic acid molecules of the present invention, or 
the binding of which can be competitively inhibited by one or more of the polypeptides of 
the present invention or one or more of the polypeptides encoded by the isolated nucleic 
acid molecules of the present invention. 
5 Among such useful derivatives are chimeric, primatized, and humanized 

antibodies; such derivatives are less immunogenic in human beings, and thus are more 
suitable for in vivo administration, than are unmodified antibodies from non-human 
mammalian species. Another useful method is PEGylation to increase the serum half life 
of the antibodies. 

10 Chimeric antibodies typically include heavy and/or light chain variable regions 

(including both CDR and framework residues) of immunoglobulins of one species, 
typically mouse, fused to constant regions of another species, typically human. See, e.g. t 
Morrison etaL, Proc. Natl Acad. Sci KSA.81(21): 6851-5 (1984); Sharon et al, Nature 
309(5966): 364-7 (1984); Takeda et aU Nature 314(6010): 452-4 (1985); and U.S. Patent 

15 No. 5,807,715 the disclosure of which is incorporated herein by reference in its entirety. 
Primatized and humanized antibodies typically include heavy and/or light chain CDRs 
from a murine antibody grafted into a non-human primate or human antibody V region 
framework, usually further comprising a human constant region, Riechmann et al y Nature 
332(6162): 323-7 (1988); Co et al, Nature 351(6326): 501-2 (1991); and U.S. Patent Nos. 

20 6,054,297; 5,821,337; 5,770,196; 5,766,886; 5,821,123; 5,869,619; 6,180,377; 6,013,256; 
5,693,761; and 6,1 80,370, the disclosures of which are incorporated herein by reference in 
their entireties. Other useful antibody derivatives of the invention include heteromeric 
antibody complexes and antibody fusions, such as diabodies (bispecific antibodies), 
single-chain diabodies, and intrabodies. 

25 It is contemplated that the nucleic acids encoding the antibodies of the present 

invention can be operably joined to other nucleic acids forming a recombinant vector for 
cloning or for expression of the antibodies of the invention. Accordingly, the present 
invention includes any recombinant vector containing the coding sequences, or part 
thereof, whether for eukaryotic transduction, transfection or gene therapy. Such vectors 

30 may be prepared using conventional molecular biology techniques, known to those with 
skill in the art, and would comprise DNA encoding sequences for the immunoglobulin V- 
regions including framework and CDRs or parts thereof, and a suitable promoter either 
with or without a signal sequence for intracellular transport. Such vectors may be 
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transduced or transfected into eukaryotic cells or used for gene therapy (Marasco et ah, 
Proc NatL Acad. Set (USA) 90: 7889-7893 (1993); Duan et aL, Proc. Natl Acad ScL 
{USA1 91 : 5075-5079 (1994), by conventional techniques, known to those with skill in 
the art. 

The antibodies of the present invention, including fragments and derivatives 
thereof, can usefully be labeled. It is, therefore, another aspect of the present invention to 
provide labeled antibodies that bind specifically to one or more of the polypeptides of the 
present invention, to one or more of the polypeptides encoded by the isolated nucleic acid 
molecules of the present invention, or the binding of which can be competitively inhibited 
by one or more of the polypeptides of the present invention or one or more of the 
polypeptides encoded by the isolated nucleic acid molecules of the present invention. The 
choice of label depends, in part, upon the desired use. 

For example, when the antibodies of the present invention are used for 
immunohistochemical staining of tissue samples, the label can usefully be an enzyme that 
catalyzes production and local deposition of a detectable product. Enzymes typically 
conjugated to antibodies to permit their immunohistochemical visualization are well 
known, and include alkaline phosphatase, 0-galactosidase, glucose oxidase, horseradish 
peroxidase (HRP), and urease. Typical substrates for production and deposition of 
visually detectable products include o-nitrophenyl-beta-D-galactopyranoside (ONPG); 
o-phenylenediamine dihydrochloride (OPD); p-nitrophenyl phosphate (PNPP); p- 
nitrophenyl-beta-D-galactopryanoside (PNPG); 3',3'-diaminobenzidine (DAB); 3-amino- 
9-ethylcarbazole (AEC); 4-chloro-1-naphthol (CN); 

5-bromo-4-chioro-3-indolyl-phosphate (BOP); ABTS®; BluoGal; iodonitrotetrazolium 
(INT); nitroblue tetrazolium chloride (NET); phenazine methosulfate (PMS); 
phenolphthalein monophosphate (PMP); tetramethyl benzidine (1MB); tetranitroblue 
tetrazolium (TNBT); X-Gal; X-Gluc; and X-Glucoside. 

Other substrates can be used to produce products for local deposition that are 
luminescent. For example, in the presence of hydrogen peroxide (H 2 0 2 ), horseradish 
peroxidase (HRP) can catalyze the oxidation of cyclic diacylhydrazides, such as luminol. 
Immediately following the oxidation, the luminol is in an excited state (intermediate 
reaction product), which decays to the ground state by emitting light. Strong enhancement 
of the light emission is produced by enhancers, such as phenolic compounds. Advantages 
include high sensitivity, high resolution, and rapid detection without radioactivity and 
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requiring only small amounts of antibody. See, e.g., Thorpe et at. Methods EnzymoL 133: 
331-53 (1986); Kricka etal, J. Immunoassay 17(1): 67-83 (1996); and Lundqvist etal, J. 
Biolumin. Chemilumin. 10(6): 353-9 (1995). Kits for such enhanced chemUuminescent 
detection (ECL) are available commercially. The antibodies can also be labeled using 
5 colloidal gold. 

As another example, when the antibodies of the present invention are used, e.g., for 
flow cytometric detection, for scanning laser cytometric detection, or for fluorescent 
immunoassay, they can usefully be labeled with fluorophores. There are a wide variety of 
fluorophore labels that can usefully be attached to the antibodies of the present invention. 
10 For flow cytometric applications, both for extracellular detection and for intracellular 
detection, common useful fluorophores can be fluorescein isothiocyanate (FITC), 
allophycocyanin (APC), R-phycoerythrin (PE), peridinin chlorophyll protein (PerCP), 
Texas Red, Cy3, Cy5, fluorescence resonance energy tandem fluorophores such as PerCP- 
Cy5.5, PE-Cy5, PE-Cy5.5, PE-Cy7, PE-Texas Red, and APC-Cy7. 
1 5 Other fluorophores include, inter alia, Alexa Fluor® 350, Alexa Fluor® 488, 

Alexa Fluor® 532, Alexa Fluor® 546, Alexa Fluor® 568, Alexa Fluor® 594, Alexa 
Fluor® 647 (monoclonal antibody labeling kits available from Molecular Probes, Inc., 
Eugene, OR, USA), BODIPY dyes, such as BODIPY 493/503, BODIPY FL, BODIPY 
R6G, BODIPY 530/550, BODIPY TMR, BODIPY 558/568, BODIPY 558/568, BODIPY 
20 564/570, BODIPY 576/589, BODIPY 581/591, BODIPY TR, BODIPY 630/650, 
BODIPY 650/665, Cascade Blue, Cascade Yellow, Dansyl, lissamine rhodamine B, 
Marina Blue, Oregon Green 488, Oregon Green 514, Pacific Blue, rhodamine 6G, 
rhodamine green, rhodamine red, tetramethylrhodamine, Texas Red (available from 
Molecular Probes, Inc., Eugene, OR, USA), and Cy2, Cy3, Cy3.5, Cy5, Cy5.5, Cy7, all of 
25 which are also useful for fluorescently labeling the antibodies of the present invention. 
For secondary detection using labeled avidin, streptavidin, captavidin or neutravidin, the 
antibodies of the present invention can usefully be labeled with biotin. 

When the antibodies of the present invention are used, e.g., for western blotting 
applications, they can usefully be labeled with radioisotopes, such as 33 P, 32 P, 35 S, 3 H, and 
30 ,25 I. As another example, when the antibodies of the present invention are used for 
radioimmunotherapy, the label can usefully be 228 Th, 227 Ac, ^Ac ^Ra 2,3 Bi 2,2 Pb 
212 Bi, 2 »At, 203 Pb, '"Os. I88 Re, «*, »*Sm, M9 Tb, ' 3 «I. "\ «"ln,'' 05 Rh,'»»Tc, "Ru! 9 »Y, 
90 Sr, 88 Y, 72 Se, 67 Cu,or 47 Sc. 
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As another example, when the antibodies of the present invention are to be used 
for in vivo diagnostic use, they can be rendered detectable by conjugation to MRI contrast 
agents, such as gadolinium diethylenetriaminepentaacetic acid (DTPA), Laufferef al., 
Radiology 207(2): 529-38 (1998), or by radioisotopic labeling. 

As would be understood, use of the labels described above is not restricted to the 
application as for which they were mentioned. 

The antibodies of the present invention, including fragments and derivatives 
thereof, can also be conjugated to toxins, in order to target the toxin's ablative action to 
cells that display and/or express the polypeptides of the present invention. Commonly, the 
antibody in such immunotoxins is conjugated to Pseudomonas exotoxin A, diphtheria 
toxin, Shiga toxin A, anthrax toxin lethal factor, or ricin. See Hall (ed.), Immunotoxin 
Methods and Protocols (Methods in Molecular Biology, vol. 166), Humana Press (2000); 
and Frankel et al. (eds.), Clinical Annlications of T mmunotnxins Springer- Verlag (1998). 

The antibodies of the present invention can usefully be attached to a substrate, and 
it is, therefore, another aspect of the invention to provide antibodies that bind specifically 
to one or more of the polypeptides of the present invention, to one or more of the 
polypeptides encoded by the isolated nucleic acid molecules of the present invention, or 
the binding of which can be competitively inhibited by one or more of the polypeptides of 
the present invention or one or more of the polypeptides encoded by the isolated nucleic 
acid molecules of the present invention, attached to a substrate. Substrates can be porous 
or nonporous, planar or nonplanar. For example, the antibodies of the present invention 
can usefully be conjugated to filtration media, such as NHS-activated Sepharose or CNBr- 
activated Sepharose for purposes of immunoaffinity chromatography. For example, the 
antibodies of the present invention can usefully be attached to paramagnetic microspheres, 
typically by biotin-streptavidin interaction, which microsphere can then be used for 
isolation of cells that express or display the polypeptides of the present invention. As 
another example, the antibodies of the present invention can usefully be attached to the 
surface of a microtiter plate for ELISA. 

As noted above, the antibodies of the present invention can be produced in 
prokaryotic and eukaryotic cells. It is, therefore, another aspect of the present invention to 
provide cells that express the antibodies of the present invention, including hybridoma 
cells, B cells, plasma cells, and host cells recombinahtly modified to express the 
antibodies of the present invention. 
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In yet a further aspect, the present invention provides aptamers evolved to bind 
specifically to one or more of the BSPs of the present invention or to polypeptides 
encoded by the BSNAs of the invention. 

In sum, one of skill in the art, provided with the teachings of this invention, has 
available a variety of methods which may be used to alter the biological properties of the 
antibodies of this invention including methods which would increase or decrease the 
stability or half-life, immunogenicity, toxicity, affinity or yield of a given antibody 
molecule, or to alter it in any other way that may render it more suitable for a particular 
application. 

Transge nic Animals and Cells 

In another aspect, the invention provides transgenic cells and non-human 
organisms comprising nucleic acid molecules of the invention. Li a prefeired 
embodiment, the transgenic cells and non-human organisms comprise a nucleic acid 
molecule encoding a BSP. In a preferred embodiment, the BSP comprises an amino acid 
sequence selected from SEQ ID NO: 104-1 90, or a fragment, mutein, homologous protein 
or allelic variant thereof. In another preferred embodiment, the transgenic cells and non- 
human oiganism comprise a BSNA of the invention, preferably a BSNA comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NO: 1-103, or a part, 
substantially similar nucleic acid molecule, allelic variant or hybridizing nucleic acid 
molecule thereof. 

In another embodiment, the transgenic cells and non-human organisms have a 
targeted disruption or replacement of the endogenous orthologue of the human BSG. The 
transgenic cells can be embryonic stem cells or somatic cells. The transgenic non-human 
organisms can be chimeric, nonchimeric heterozygotes, and nonchimeric homozygotes. 
Methods of producing transgenic animals are well known in the art. See, e.g., Hogan et 
Manipulating the Mouse Embryo: A Laboratory M a „n a i 2d ed., Cold Spring Harbor 
Press (1999); Jackson etal, Mouse Genetics a nd Transgenic A Practical Ap proach 
Oxford University Press (2000); and Pinkert, Transgenic Animal Technology: A 
Laboratory Handbook. Academic Press (1999). 

Any technique known in the art may be used to introduce a nucleic acid molecule 
of the invention into an animal to produce the founder lines of transgenic animals. Such 
techniques include, but are not limited to, pronuclei microinjection, {see, e.g., Paterson 
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etaL, AppL Microbiol. BiotechnoL 40: 691-698 (1994); Carver etal, Biotechnology 11: 
1263-1270 (1993); Wright et aL, Biotechnology 9: 830-834 (1991); and U.S. Patent No. 
4,873,191, herein incorporated by reference in its entirety); retrovirus-mediated gene 
transfer into germ lines, blastocysts or embryos (see, e.g., Van der Putten etal, Proc. 
Natl. Acaa\ Set., USA 82: 6148-6152 (1985)); gene targeting in embryonic stem cells (see, 
e.g., Thompson etaL, Cell 56: 313-321 (1989)); electroporation of cells or embryos (see, ' 
e.g.,U>, 1983, Mol CelLBiol.3: 1803-1814 (1983)); introduction using a gene gun (see, 
e.g., Ulmer et aL, Science 259: 1745-49 (1993); introducing nucleic acid constructs into ' 
embryonic pleuripotent stem cells and transferring the stem cells back into the blastocyst; 
and speim-mediated gene transfer (see, e.g., Lavitrano et aL, Cell 57: 71 7-723 (1989)). 

Other techniques include, for example, nuclear transfer into enucleated oocytes of 
nuclei from cultured embryonic, fetal, or adult cells induced to quiescence (see, e.g., 
Campell etaL, Nature 380: 64-66 (1996); Wilnwt etaL, Nature 385: 810-813 (1997)). 
The present invention provides for transgenic animals that cairy the transgene (/.&, a 
nucleic acid molecule of the invention) in all their cells, as well as animals which carry the 
transgene in some, but not all their cells, i.e. e., mosaic animals or chimeric animals. 

The transgene may be integrated as a single transgene or as multiple copies, such 
as in concatamers, e. g., head-to-head tandems or head-to-tail tandems. The transgene 
may also be selectively introduced into and activated in a particular cell type by following, 
e.g., the teaching of Laskoe/oi et aL, Proc. NatL Acad. Sci. USA 89: 6232- 6236 (1992). 
The regulatory sequences required for such a cell-type specific activation will depend 
upon the particular cell type of interest, and wi II be apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant 
gene may be assayed utilizing standard techniques. Initial screening may be accomplished 
by Southern blot analysis or PCR techniques to analyze animal tissues to verify that 
integration of the transgene has taken place. The level of mRNA expression of the 
transgene in the tissues of the transgenic animals may also be assessed using techniques 
which include, but are not limited to, Northern blot analysis of tissue samples obtained 
from the animal, in situ hybridization analysis, and reverse transcriptase-PCR (RT-PCR). 
Samples of transgenic gene-expressing tissue may also be evaluated 
immunocytochemically or immunohistochemically using antibodies specific for the 
transgene product 
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Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more than 
one integration site in order to establish separate lines; inbreeding of separate lines in 
5 order to produce compound transgenics that express the transgene at higher levels because 
of the effects of additive expression of each transgene; crossing of heterozygous 
transgenic animals to produce animals homozygous for a given integration site in order to 
both augment expression and eliminate the need for screening of animals by DNA 
analysis; crossing of separate homozygous lines to produce compound heterozygous or 

10 homozygous lines; and breeding to place the transgene on a distinct background that is 
appropriate for an experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited 
to, animal model systems useful in elaborating the biological function of polypeptides of 
the present invention, studying conditions and/or disorders associated with aberrant 

15 expression, and in screening for compounds effective in ameliorating such conditions 
and/or disorders. 

Methods for creating a transgenic animal with a disruption of a targeted gene are 
also well known in the art. In general, a vector is designed to comprise some nucleotide 
sequences homologous to the endogenous targeted gene. The vector is introduced into a 

20 cell so that it may integrate, via homologous recombination with chromosomal sequences, 
into the endogenous gene, thereby disrupting the function of the endogenous gene. The 
transgene may also be selectively introduced into a particular cell type, thus inactivating 
the endogenous gene in only that cell type. See, e.g., Gu et al. y Science 265: 103-106 
(1994). The regulatory sequences required for such a cell-type specific inactivation will 

25 depend upon the particular cell type of interest, and will be apparent to those of skill in the 
art. See, e.g., Smithies etal. 9 Nature 317: 230-234 (1985); Thomas et at, Cell 51: 503- 
512 (1987); Thompson etal y CellS: 313-321 (1989). 

In one embodiment, a mutant, non-functional nucleic acid molecule of the 
invention (or a completely unrelated DNA sequence) flanked by DNA homologous to the 

30 endogenous nucleic acid sequence (either the coding regions or regulatory regions of the 
gene) can be used, with or without a selectable marker and/or a negative selectable 
marker, to transfect cells that express polypeptides of the invention in vivo. In another 
embodiment, techniques known in the art are used to generate knockouts in cells that 
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contain, but do not express the gene of interest. Insertion of the DNA construct, via 
targeted homologous recombination, results in inactivation of the targeted gene. Such 
approaches are particularly suited in research and agricultural fields where modifications 
to embryonic stem cells can be used to generate animal offspring with an inactive targeted 
gene. See, e.g., Thomas, supra and Thompson, supra. However this approach can be 
routinely adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered to 
express the polypeptides of the invention, or alternatively, that are genetically engineered 
not to express the polypeptides of the invention (e.g., knockouts) are administered to a 
patient in vivo. Such cells may be obtained from an animal or patient or an MHC 
compatible donor and can include, but are not limited to fibroblasts, bone marrow cells, 
blood cells (e.g., lymphocytes), adipocytes, muscle cells, endothelial cells etc. The cells 
are genetically engineered in vitro using recombinant DNA techniques to introduce the 
coding sequence of polypeptides of the invention into the cells, or alternatively, to disrupt 
the coding sequence and/or endogenous regulatory sequence associated with the 
polypeptides of the invention, e.g., by transduction (using viral vectors, and preferably 
vectors that integrate the transgene into the cell genome) or transfection procedures, 
including, but not limited to, the use of plasmids, cosmids, YACs, naked DNA, 
electroporation, liposomes, etc. 

The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The engineered 
cells which express and preferably secrete the polypeptides of the invention can be 
introduced into the patient systemically, e.g., in the circulation, or intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, e.g., genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft See, e.g., U.S. Patent Nos. 5,399,349 and 5,460,959, each of which is 
incorporated by reference herein in its entirety. 

When the cells to be administered are non-autologous or non-MHC compatible 
cells, they can be administered using well known techniques which prevent the 
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development of a host immune response against the introduced cells. For example, the 
cells may be introduced in an encapsulated form which, while allowing for an exchange of 
components with the immediate extracellular environment, does not allow the introduced 
cells to be recognized by the host immune system. 
5 Transgenic and "knock-ouf * animals of the invention have uses which include, but 

are not limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated with 
aberrant expression, and in screening for compounds effective in ameliorating such 
conditions and/or disorders. 

10 Computer Readable Means 

A further aspect of the invention is a computer readable means for storing the 
nucleic acid and amino acid sequences of the instant invention. In a preferred 
embodiment, the invention provides a computer readable means for storing SEQ ID NO: 

15 104-1 90 and SEQ ID NO: 1 -103 as described herein, as the complete set of sequences or 
in any combination. The records of the computer readable means can be accessed for 
reading and display and for interface with a computer system for the application of 
programs allowing for the location of data upon a query for data meeting certain criteria, 
the comparison of sequences, the alignment or ordering of sequences meeting a set of 

20 criteria, and the like. 

The nucleic acid and amino acid sequences of the invention are particularly useful 
as components in databases useful for search analyses as well as in sequence analysis 
algorithms. As used herein, the terms "nucleic acid sequences of the invention'* and 
"amino acid sequences of the invention" mean any detectable chemical or physical 

25 characteristic of a polynucleotide or polypeptide of the invention that is or may be reduced 
to or stored in a computer readable form. These include, without limitation, 
chromatographic scan data or peak data, photographic data or scan data therefrom, and 
mass spectrographs data. 

This invention provides computer readable media having stored thereon sequences 

30 of the invention. A computer readable medium may comprise one or more of the 

following: a nucleic acid sequence comprising a sequence of a nucleic acid sequence of 
the invention; an amino acid sequence comprising an amino acid sequence of the 
invention; a set of nucleic acid sequences wherein at least one of said sequences comprises 
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the sequence of a nucleic acid sequence of the invention; a set of amino acid sequences 
wherein at least one of said sequences comprises the sequence of an amino acid sequence 
of the invention; a data set representing a nucleic acid sequence comprising the sequence 
of one or more nucleic acid sequences of the invention; a data set representing a nucleic 
acid sequence encoding an amino acid sequence comprising the sequence of an amino acid 
sequence of the invention; a set of nucleic acid sequences wherein at least one of said 
sequences comprises the sequence of a nucleic acid sequence of the invention; a set of 
amino acid sequences wherein at least one of said sequences comprises the sequence of an 
amino acid sequence of the invention; a data set representing a nucleic acid sequence 
comprising the sequence of a nucleic acid sequence of the invention; a data set 
representing a nucleic acid sequence encoding an amino acid sequence comprising the 
sequence of an amino acid sequence of the invention. The computer readable medium can 
be any composition of matter used to store information or data, including, for example, 
commercially available floppy disks, tapes, hard drives, compact disks, and video disks. 

Also provided by the invention are methods for the analysis of character 
sequences, particularly genetic sequences. Preferred methods of sequence analysis 
include, for example, methods of sequence homology analysis, such as identity and 
similarity analysis, RNA structure analysis, sequence assembly, cladistic analysis, 
sequence motif analysis, open reading frame determination, nucleic acid base calling, and 
20 sequencing chromatogram peak analysis. 

A computer-based method is provided for performing nucleic acid sequence 
identity or similarity identification. This method comprises the steps of providing a 
nucleic acid sequence comprising the sequence of a nucleic acid of the invention in a 
computer readable medium; and comparing said nucleic acid sequence to at least one 
25 nucleic acid or amino acid sequence to identify sequence identity or similarity. 

A computer-based method is also provided for performing amino acid homology 
identification, said method comprising the steps of: providing an amino acid sequence 
comprising the sequence of an amino acid of the invention in a computer readable 
medium; and comparing said amino acid sequence to at least one nucleic acid or an amino 
30 acid sequence to identify homology. 

A computer-based method is still further provided for assembly of overlapping 
nucleic acid sequences into a single nucleic acid sequence, said method comprising the 
steps of: providing a first nucleic acid sequence comprising the sequence of a nucleic acid 
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of the invention in a computer readable medium; and screening for at least one 
overlapping region between said first nucleic acid sequence and a second nucleic acid 
sequence. In addition, the invention includes a method of using patterns of expression 
associated with either the nucleic acids or proteins in a computer-based method to 
diagnose disease. 

Diagnost ic Methods for breast Cancar 

The present invention also relates to quantitative and qualitative diagnostic assays 
and methods for detecting, diagnosing, monitoring, staging and predicting cancers by 
comparing expression of a BSNA or a BSP in a human patient that has or may have breast 
cancer, or who is at risk of developing breast cancer, with the expression of a BSNA or a 
BSP in a normal human control. For purposes of the present invention, "expression of a 
BSNA" or "BSNA expression" means the quantity of BSNA mRNA that can be measured 
by any method known in the art or the level of transcription that can be measured by any 
method known in the art in a cell, tissue, organ or whole patient. Similarly, the term 
"expression of a BSF' or "BSP expression" means the amount of BSP that can be 
measured by any method known in the art or the level of translation of a BSNA that can be 
measured by any method known in the art. 

The present invention provides methods for diagnosing breast cancer in a patient, 
by analyzing for changes in levels of BSNA or BSP in cells, tissues, organs or bodily 
fluids compared with levels of BSNA or BSP in cells, tissues, organs or bodily fluids of 
preferably the same type from a normal human control, wherein an increase, or decrease in 
certain cases, in levels of a BSNA or BSP in the patient versus the normal human control 
is associated with the presence of breast cancer or with a predilection to the disease. In 
another preferred embodiment, the present invention provides methods for diagnosing 
breast cancer in a patient by analyzing changes in the structure of the mRNA of a BSG 
compared to the mRNA from a normal control. These changes include, without limitation, 
aberrant splicing, alterations in polyadenylation and/or alterations in 5' nucleotide 
capping. In yet another preferred embodiment, the present invention provides methods for 
diagnosing breast cancer in a patient by analyzing changes in a BSP compared to a BSP 
from a normal patient These changes include, e.g., alterations, including post 
translational modifications such as glycosylation and/or phosphorylation of the BSP or 
changes in the subcellular BSP localization. 
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For purposes of the present invention, diagnosing means that BSNA orBSP levels 
are used to determine the presence or absence of disease in a patient As will be 
understood by those of skill in the art, measurement of other diagnostic parameters may be 
required for definitive diagnosis or determination of the appropriate treatment for the 
disease. The determination may be made by a clinician, a doctor, a testing laboratory, or a 
patient using an over the counter test The patient may have symptoms of disease or may 
be asymptomatic. In addition, the BSNA or BSP levels of the present invention may be 
used as screening marker to determine whether further tests or biopsies are warranted. In 
addition, the BSNA or BSP levels may be used to determine the vulnerability or 
susceptibility to disease. 

In a preferred embodiment, the expression of a BSNA is measured by determining 
the amount of a mRNA that encodes an amino acid sequence selected from SEQ BD NO: 
104-1 90, a homolog, an allelic variant, or a fragment thereof. In a more preferred 
embodiment, the BSNA expression that is measured is the level of expression of a BSNA 
mRNA selected from SEQ ID NO: 1-1 03, or a hybridizing nucleic acid, homologous 
nucleic acid or allelic variant thereof, or a part of any of these nucleic acid molecules. 
BSNA expression may be measured by any method known in the art, such as those 
described supra, including measuring mRNA expression by Northern blot, quantitative or 
qualitative reverse transcriptase PCR (RT-PCR), microarray, dot or slot blots or in situ 
hybridization. See, e.g., Ausubel (1992), supra; Ausubel (1999), supra; Sambrook 
(1989), supra; and Sambrook (2001), supra. BSNA transcription may be measured by any 
method known in the art including using a reporter gene hooked up to the promoter of a 
BSG of interest or doing nuclear run-off assays. Alterations in mRNA structure, e.g., 
aberrant splicing variants, may be determined by any method known in the art, including, 
RT-PCR followed by sequencing or restriction analysis. As necessary, BSNA expression 
may be compared to a known control, such as normal breast nucleic acid, to detect a 
change in expression. 

In another preferred embodiment, the expression of a BSP is measured by 
determining the level of a BSP having an amino acid sequence selected from the group 
consisting of SEQ ID NO: 104-190, a homolog, an allelic variant, or a fragment thereof. ' 
Such levels are preferably determined in at least one of cells, tissues, organs and/or bodily 
fluids, including determination of normal and abnormal levels. Thus, for instance, a 
diagnostic assay in accordance with the invention for diagnosing over- or underexpression 
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of a BSNA or BSP compared to norma! control bodily fluids, cells, or tissue samples may 
be used to diagnose the presence of breast cancer. The expression level of a BSP may be 
determined by any method known in the art, such as those described supra. In a preferred 
embodiment, the BSP expression level may be determined by radioimmunoassays, 
competitive-binding assays, ELISA, Western blot, FACS, immunohistochemistry, 
immunoprecipitation, proteomic approaches: two-dimensional gel electrophoresis (2D 
electrophoresis) and non-gel-based approaches such as mass spectrometry or protein 
interaction profiling. See, e.g, Harlow (1999), supra; Ausubel (1992), supra; and Ausubel 
(1999), supra. Alterations in the BSP structure may be determined by any method known 
in the art, including, e.g., using antibodies that specifically recognize phosphoserine, 
phosphothreonine or phosphotyrosine residues, two-dimensional polyacrylamide gel 
electrophoresis (2D PAGE) and/or chemical analysis of amino acid residues of the protein 
Id. 

In a preferred embodiment, a radioimmunoassay (RIA) or an ELISA is used. An 
antibody specific to a BSP is prepared if one is not already available. In a preferred 
embodiment, the antibody is a monoclonal antibody. The anti-BSP antibody is bound to a 
solid support and any free protein binding sites on the solid support are blocked with a 
protein such as bovine serum albumin. A sample of interest is incubated with the antibody 
on the solid support under conditions in which the BSP will bind to the anti-BSP antibody. 
The sample is removed, the solid support is washed to remove unbound material, and an 
anti-BSP antibody that is linked to a detectable reagent (a radioactive substance for RIA 
and an enzyme for ELISA) is added to the solid support and incubated under conditions in 
which binding of the BSP to the labeled antibody will occur. After binding, the unbound 
labeled antibody is removed by washing. For an ELISA, one or more substrates are added 
to produce a colored reaction product that is based upon the amount of an BSP in the 
sample. For an RIA, the solid support is counted for radioactive decay signals by any 
method known in the art. Quantitative results for both RIA and ELISA typically are 
obtained by reference to a standard curve. 

Other methods to measure BSP levels are known in the art. For instance, a 
competition assay may be employed wherein an anti-BSP antibody is attached to a solid 
support and an allocated amount of a labeled BSP and a sample of interest are incubated 
with the solid support. The amount of labeled BSP attached to the solid support can be 
correlated to the quantity of a BSP in the sample. 
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Of the proteomic approaches, 2D PAGE is a well known technique. Isolation of 
individual proteins from a sample such as serum is accomplished using sequential 
separation of proteins by isoelectric point and molecular weight. Typically, polypeptides 
are first separated by isoelectric point (the first dimension) and then separated by size 
5 using an electric current (the second dimension). In general, the second dimension is 

perpendicular to the first dimension. Because no two proteins with different sequences are 
identical on the basis of both size and charge, the result of 2D PAGE is a roughly square 
gel in which each protein occupies a unique spot. Analysis of the spots with chemical or 
antibody probes, or subsequent protein microsequencing can reveal the relative abundance 

10 of a given protein and the identity of the proteins in the sample. 

Expression levels of a BSNA can be determined by any method known in the art, 
including PCR and other nucleic acid methods, such as ligase chain reaction (LCR) and 
nucleic acid sequence based amplification (NASBA), can be used to detect malignant cells 
for diagnosis and monitoring of various malignancies. For example, reverse-transcriptase 

1 5 PCR (RT-PCR) is a powerful technique which can be used to detect the presence of a 

specific mRNA population in a complex mixture of thousands of other mRNA species. In 
RT-PCR, an mRNA species is first reverse transcribed to complementary DNA (cDNA) 
with use of the enzyme reverse transcriptase; the cDNA is then amplified as in a standard 
PCR reaction. 

20 Hybridization to specific DNA molecules (e.g. , oligonucleotides) aixayed on a 

solid support can be used to both detect the expression of and quantitate the level of 
expression of one or more BSNAs of interest. In this approach, all or a portion of one or 
more BSNAs is fixed to a substrate. A sample of interest, which may comprise RNA, e.g., 
total RNA or poIyA-selected mRNA, or a complementary DNA (cDNA) copy of the RNA 

25 is incubated with the solid support under conditions in which hybridization will occur 
between the DNA on the solid support and the nucleic acid molecules in the sample of 
interest Hybridization between the substrate-bound DNA and the nucleic acid molecules 
in the sample can be detected and quantitated by several means, including, without 
limitation, radioactive labeling or fluorescent labeling of the nucleic acid molecule or a 

30 secondary molecule designed to detect the hybrid. 

The above tests can be carried out on samples derived from a variety of cells, 
bodily fluids and/or tissue extracts such as homogenates or solubilized tissue obtained 
from a patient Tissue extracts are obtained routinely from tissue biopsy and autopsy 
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material. Bodily fluids useful in the present invention include blood, urine, saliva or any 
other bodily secretion or derivative thereof. As used herein "blood" includes whole blood, 
plasma, serum, circulating epithelial cells, constituents, or any derivative of blood. 
In addition to detection in bodily fluids, the proteins and nucleic acids of the 
5 invention are suitable to detection by cell capture technology. Whole cells may be 
captured by a variety methods for example magnetic separation, U.S. Patent Nos. 
5,200,084; 5,186,827; 5,108,933; 4,925,788, the disclosures of which are incorporated 
herein by reference in their entireties. Epithelial cells may be captured using such 
products as Dynabeads® or CELLection™ (Dynal Biotech, Oslo, Norway). Alternatively, 
10 fractions of blood may be captured, e.g., the buffy coat fraction (50mm cells isolated from 
5ml of blood) containing epithelial cells. In addition, cancer cells may be captured using 
the techniques described in WO 00/47998, the disclosure of which is incorporated herein 
by reference in its entirety. Once the cells are captured or concentrated, the proteins or 
nucleic acids are detected by the means described in the subject application. Alternatively, 
15 nucleic acids may be captured directly from blood samples, see U.S. Patent Nos. 

6,156,504, 5,501,963; or WO 01/42504 , the disclosures of which arc incorporated herein 
by reference in their entireties. 

In a preferred embodiment, the specimen tested for expression of BSNA or BSP 
includes without limitation breast tissue, breast cells grown in cell culture, blood, serum, 
20 lymph node tissue, and lymphatic fluid. In another preferred embodiment, especially 
when metastasis of a primary breast cancer is known or suspected, specimens include, 
without limitation, tissues from brain, bone, bone marrow, liver, lungs, colon, and adrenal 
glands. In general, the tissues may be sampled by biopsy, including, without limitation, 
needle biopsy, e.g., transthoracic needle aspiration, cervical mediatinoscopy, endoscopic 
25 lymph node biopsy, video-assisted thoracoscopy, exploratory thoracotomy, bone marrow 
biopsy and bone marrow aspiration. 

All the methods of the present invention may optionally include determining the 
expression levels of one or more other cancer markers in addition to determining the 
expression level of a BSNA or BSP. In many cases, the use of another cancer marker will 
30 decrease the likelihood of false positives or false negatives. In one embodiment, the one 
or more other cancer markers include other BSNA or BSPs as disclosed herein. Other 
cancer markers useful in the present invention will depend on the cancer being tested and 
are known to those of skill in the art. In a preferred embodiment, at least one other cancer 
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marker in addition to a particular BSNA or BSP is measured. In a more preferred 
embodiment, at least two other additional cancer markers are used. In an even more 
preferred embodiment, at least three, more preferably at least five, even more preferably at 
least ten additional cancer markers are used. 
5 Diagnosing 

m one aspect, the invention provides a method for determining the expression 
levels and/or structural alterations of one or more BSNA and/or BSP in a sample from a 
patient suspected of having breast cancer. In general, the method comprises the steps of 
obtaining the sample from the patient, determining the expression level or structural 
1 0 alterations of a BSNA and/or BSP and then ascertaining whether the patient has breast 
cancer from the expression level of the BSNA or BSP. In general, if high expression 
relative to a control of a BSNA or BSP is indicative of breast cancer, a diagnostic assay is 
considered positive if the level of expression of the BSNA or BSP is at least one and a half 
times higher, and more preferably are at least two times higher, still more preferably five 
15 times higher, even more preferably at least ten times higher, than in preferably the same 
cells, tissues or bodily fluid of a normal human control. In contrast, if low expression 
relative to a control of a BSNA or BSP is indicative of breast cancer, a diagnostic assay is 
considered positive if the level of expression of the BSNA or BSP is at least one and a half 
times lower, and more preferably are at least two times lower, still more preferably five 
20 times lower, even more preferably at least ten times lower than in preferably the same 
cells, tissues or bodily fluid of a normal human control. The normal human control may 
be from a different patient or from uninvolved tissue of the same patient 

The present invention also provides a method of determining whether breast cancer 
has metastasized in a patient One may identify whether the breast cancer has 
25 metastasized by measuring the expression levels and/or structural alterations of one or 
more BSNAs and/or BSPs in a variety of tissues. The presence of a BSNA or BSP in a 
certain tissue at levels higher than that of corresponding noncancerous tissue (e.g., the 
same tissue from another individual) is indicative of metastasis if high level expression of 
a BSNA or BSP is associated with breast cancer. Similarly, the presence of a BSNA or 
30 BSP in a tissue at levels lower than mat of corresponding noncancerous tissue is indicative 
of metastasis if low level expression of a BSNA or BSP is associated with breast cancer. 
Further, the presence of a structurally altered BSNA or BSP that is associated with breast 
cancer is also indicative of metastasis. 
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In general, if high expression relative to a control of a BSNA or BSP is indicative 
of metastasis, an assay for metastasis is considered positive if the level of expression of 
the BSNA or BSP is at least one and a half times higher, and more preferably are at least 
two times higher, still more preferably five times higher, even more preferably at least ten 
5 times higher, than in preferably the same cells, tissues or bodily fluid of a normal human 
control. In contrast, if low expression relative to a control of a BSNA or BSP is indicative 
of metastasis, an assay for metastasis is considered positive if the level of expression of 
the BSNA or BSP is at least one and a half times lower, and more preferably are at least 
two times lower, still more preferably five times lower, even more preferably at least ten 
10 times lower than in preferably the same cells, tissues or bodily fluid of a normal human 
control. 

Staging 

The invention also provides a method of staging breast cancer in a human patient. 
The method comprises identifying a human patient having breast cancer and analyzing 

15 cells, tissues or bodily fluids from such human patient for expression levels and/or 

structural alterations of one or more BSNAs or BSPs. First, one or more tumors from a 
variety of patients are staged according to procedures well known in the art, and the 
expression levels of one or more BSNAs or BSPs is determined for each stage to obtain a 
standard expression level for each BSNA and BSP. Then, the BSNA or BSP expression 

20 levels of the BSNA or BSP are determined in a biological sample from a patient whose 
stage of cancer is not known. The BSNA or BSP expression levels from the patient are 
then compared to the standard expression level. By comparing the expression level of the 
BSNAs and BSPs from the patient to the standard expression levels, one may determine 
the stage of the tumor. The same procedure may be followed using structural alterations 

25 of a BSNA or BSP to determine the stage of a breast cancer. 

Monitoring 

Further provided is a method of monitoring breast cancer in a human patient. One 
may monitor a human patient to determine whether there has been metastasis and, if there 
has been, when metastasis began to occur. One may also monitor a human patient to 
30 determine whether a preneoplastic lesion has become cancerous. One may also monitor a 
human patient to determine whether a therapy, e.g., chemotherapy, radiotherapy or 
surgery, has decreased or eliminated the breast cancer. The monitoring may determine if 
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there has been a reoccurrence and, if so, determine its nature. The method comprises 
identifying a human patient that one wants to monitor for breast cancer, periodically 
analyzing cells, tissues or bodily fluids from such human patient for expression levels of 
one or more BSNAs or BSPs, and comparing the BSNA or BSP levels over time to those 
5 BSNA or BSP expression levels obtained previously. Patients may also be monitored by 
measuring one or more structural alterations in a BSNA or BSP that are associated with 
breast cancer. 

If increased expression of a BSNA or BSP is associated with metastasis, treatment 
failure, or conversion of a preneoplastic lesion to a cancerous lesion, then detecting an 
10 increase in the expression level of a BSNA or BSP indicates that the tumor is 

metastasizing, that treatment has failed or that the lesion is cancerous, respectively. One 
having ordinary skill in the art would recognize that if this were the case, then a decreased 
expression level would be indicative of no metastasis, effective therapy or failure to 
progress to a neoplastic lesion. If decreased expression of a BSNA or BSP is associated 

15 with metastasis, treatment failure, or conversion of a preneoplastic lesion to a cancerous 
lesion, then detecting a decrease in the expression level of a BSNA or BSP indicates that 
the tumor is metastasizing, that treatment has failed or that the lesion is cancerous, 
respectively. In a preferred embodiment, the levels of BSNAs or BSPs are determined 
from the same cell type, tissue or bodily fluid as prior patient samples. Monitoring a 

20 patient for onset of breast cancer metastasis is periodic and preferably is done on a 
quarterly basis, but may be done more or less frequently. 

The methods described herein can further be utilized as prognostic assays to 
identify subjects having or at risk of developing a disease or disorder associated with 
increased or decreased expression levels of a BSNA and/or BSP. The present invention 

25 provides a method in which a test sample is obtained from a human patient and one or 

more BSNAs and/or BSPs are detected. The presence of higher (or lower) BSNA or BSP 
levels as compared to normal human controls is diagnostic for the human patient being at 
risk for developing cancer, particularly breast cancer. The effectiveness of therapeutic 
agents to decrease (or increase) expression or activity of one or more BSNAs and/or BSPs 

30 of the invention can also be monitored by analyzing levels of expression of the BSNAs 
and/or BSPs in a human patient in clinical trials or in in vitro screening assays such as in 
human cells. In this way, the gene expression pattern can serve as a marker, indicative of 
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the physiological response of the human patient or cells, as the case may be, to the agent 
being tested. 

Detection of Genetic Lesions or Mutations 

The methods of the present invention can also be used to detect genetic lesions or 
5 mutations in a BSG, thereby determining if a human with the genetic lesion is susceptible 
to developing breast cancer or to determine what genetic lesions are responsible, or are 
partly responsible, for a person's existing breast cancer. Genetic lesions can be detected, 
for example, by ascertaining the existence of a deletion, insertion and/or substitution of 
one or more nucleotides from the BSGs of this invention, a chromosomal rearrangement 
10 of a BSG, an aberrant modification of a BSG (such as of the methylation pattern of the 
genomic DNA), or allelic loss of a BSG. Methods to detect such lesions in the BSG of 
this invention are known to those having ordinary skill in the art following the teachings 
of the specification. 

Methods of Detecting Noncancerous breast Diseases 

15 The present invention also provides methods for determining the expression levels 

and/or structural alterations of one or more BSNAs and/or BSPs in a sample from a patient 
suspected of having or known to have a noncancerous breast disease. In general, the 
method comprises the steps of obtaining a sample from the patient,*determining the 
expression level or structural alterations of a BSNA and/or BSP, comparing the expression 

20 level or structural alteration of the BSNA or BSP to a normal breast control, and then 
ascertaining whether the patient has a noncancerous breast disease. In general, if high 
expression relative to a control of a BSNA or BSP is indicative of a particular 
noncancerous breast disease, a diagnostic assay is considered positive if the level of 
expression of the BSNA or BSP is at least two times higher, and more preferably are at 

25 least five times higher, even more preferably at least ten times higher, than in preferably 
the same cells, tissues or bodily fluid of a normal human control. In contrast, if low 
expression relative to a control of a BSNA or BSP is indicative of a noncancerous breast 
disease, a diagnostic assay is considered positive if the level of expression of the BSNA or 
BSP is at least two times lower, more preferably are at least five times lower, even more 

30 preferably at least ten times lower than in preferably the same cells, tissues or bodily fluid 
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of a normal human control. The normal human control may be from a different patient or 
from uninvolved tissue of the same patient. 

One having ordinary skill in the art may determine whether a BSNA and/or BSP is 
associated with a particular noncancerous breast disease by obtaining breast tissue from a 
patient having a noncancerous breast disease of interest and determining which BSNAs 
and/or BSPs are expressed in the tissue at either a higher or a lower level than in normal 
breast tissue. In another embodiment, one may determine whether a BSNA or BSP 
exhibits structural alterations in a particular noncancerous breast disease state by obtaining 
breast tissue from a patient having a noncancerous breast disease of interest and 
determining the structural alterations in one or more BSNAs and/or BSPs relative to 
normal breast tissue. 

Methods for Identifying breast Tissue 

In another aspect, the invention provides methods for identifying breast tissue. 
These methods are particularly useful in, e.g., forensic science, breast cell differentiation 
and development, and in tissue engineering. 

In one embodiment, the invention provides a method for determining whether a 
sample is breast tissue or has breast tissue-like characteristics. The method comprises the 
steps of providing a sample suspected of comprising breast tissue or having breast tissue- 
like characteristics, determining whether the sample expresses one or more BSNAs and/or 
BSPs, and, if the sample expresses one or more BSNAs and/or BSPs, concluding that the 
sample comprises breast tissue. In a preferred embodiment, the BSNA encodes a 
polypeptide having an amino acid sequence selected from SEQ ID NO: 104-190, or a 
homolog, allelic variant or fragment thereof. In a more preferred embodiment, the BSNA 
has a nucleotide sequence selected from SEQ ID NO: 1 -1 03, or a hybridizing nucleic acid, 
an allelic variant or a part thereof. Determining whether a sample expresses a BSNA can 
be accomplished by any method known in the art. Preferred methods include 
hybridization to microarrays, Northern blot hybridization, and quantitative or qualitative 
RT-PCR. In another preferred embodiment, the method can be practiced by determining 
whether a BSP is expressed. Determining whether a sample expresses a BSP can be 
accomplished by any method known in the art. Preferred methods include Western blot, 
EIJSA RIA and 2D PAGE. In one embodiment, the BSP has an amino acid sequence 
selected from SEQ ID NO: 104-190, or a homolog, allelic variant or fragment thereof. In 
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another preferred embodiment, the expression of at least two BSNAs and/or BSPs is 
determined. In a more prefen-ed embodiment, the expression of at least three, more 
preferably four and even more preferably five BSNAs and/or BSPs are determined. 

In one embodiment, the method can be used to determine whether an unknown 
tissue is breast tissue. This is particularly useful in forensic science, in which small, 
damaged pieces of tissues that are not identifiable by microscopic or other means are 
recovered from a crime or accident scene. In another embodiment, the method can be 
used to determine whether a tissue is differentiating or developing into breast tissue. This 
is important in monitoring the effects of the addition of various agents to cell or tissue 
culture, e.g., in producing new breast tissue by tissue engineering. These agents include, 
e.g., growth and differentiation factors, extracellular matrix proteins and culture medium. 
Other factors that may be measured for effects on tissue development and differentiation 
include gene transfer into the cells or tissues, alterations in pH, aqueous:air interface and 
various other culture conditions. 

Methods for Producin g and Modifying breast Tissue 

In another aspect, the invention provides methods for producing engineered breast 
tissue or cells. In one embodiment, the method comprises the steps of providing cells, 
introducing a BSNA or a BSG into the cells, and growing the cells under conditions in 
which they exhibit one or more properties of breast tissue cells. In a preferred 
embodiment, the cells are pleuripotent. As is well known in the art, normal breast tissue 
comprises a large number of different cell types. Thus, in one embodiment, the 
engineered breast tissue or cells comprises one of these cell types. In another 
embodiment, the engineered breast tissue or cells comprises more than one breast cell 
type. Further, the culture conditions of the cells or tissue may require manipulation in 
order to achieve full differentiation and development of the breast cell tissue. Methods for 
manipulating culture conditions are well known in the art. 

Nucleic acid molecules encoding one or more BSPs are introduced into cells, 
preferably pleuripotent cells. In a preferred embodiment, the nucleic acid molecules 
encode BSPs having amino acid sequences selected from SEQ ID NO: 104-190, or 
homologous proteins, analogs, allelic variants or fragments thereof. In a more preferred 
embodiment, the nucleic acid molecules have a nucleotide sequence selected from SEQ ID 
NO: 1-103, or hybridizing nucleic acids, allelic variants or parts thereof. In another highly 
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preferred embodiment, a BSG is introduced into the cells. Expression vectors and 
methods of introducing nucleic acid molecules into cells are well known in the art and are 
described in detail, supra. 

Artificial breast tissue may be used to treat patients who have lost some or all of 
their breast function. 

Pharmaceutical Compositions 

In another aspect, the invention provides pharmaceutical compositions comprising 
the nucleic acid molecules, polypeptides, fusion proteins, antibodies, antibody derivatives, 
antibody fragments, agonists, antagonists, or inhibitors of the present invention. In a 
preferred embodiment, the pharmaceutical composition comprises a BSNA or part thereof. 
In a more preferred embodiment, the BSNA has a nucleotide sequence selected from the 
group consisting of SEQ ID NO: 1-103, a nucleic acid that hybridizes thereto, an allelic 
variant thereof, or a nucleic acid that has substantial sequence identity thereto. In another 
preferred embodiment, the pharmaceutical composition comprises a BSP or fragment 
thereof. In a more preferred embodiment, the pharmaceutical composition comprises a 
BSP having an amino acid sequence that is selected from the group consisting of SEQ ID 
NO: 104-190, a polypeptide that is homologous thereto, a fusion protein comprising all or 
a portion of the polypeptide, or an analog or derivative thereof. In another preferred 
embodiment, the pharmaceutical composition comprises an anti-BSP antibody, preferably 
an antibody that specifically binds to a BSP having an amino acid that is selected from the 
group consisting of SEQ ID NO: 104-190, or an antibody that binds to a polypeptide that 
is homologous thereto, a fusion protein comprising all or a portion of the polypeptide, or 
an analog or derivative thereof. 

Such a composition typically contains from about 0.1 to 90% by weight of a 
therapeutic agent of the invention formulated in and/or with a pharmaceutically acceptable 
carrier or excipient. 

Pharmaceutical formulation is a well-established art that is further described in 
Gennaro (ed.), Remington: The Science and Practice of Pharma^ ,, 20* ed., Lippincott, 
Williams & Wilkins (2000); Ansel et aL, Pharmaceutical D osage Forms and r>n T 
Delivery Systems, 7 th ed., Lippincott Williams & Wilkins (1999); and Kibbe (ed.), 
Handbook of Pharmaceutical Excip ients American Pharmaceutical Association, 3" 1 ed. 
(2000) and thus need not be described in detail herein. 
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Briefly, formulation of the pharmaceutical compositions of the present invention 
will depend upon the route chosen for administration. The pharmaceutical compositions 
utilized in this invention can be administered by various routes including both enteral and 
parenteral routes, including oral, intravenous, intramuscular, subcutaneous, inhalation, 
5 topical, sublingual, rectal, intra-arterial, intramedullary, intrathecal, intraventricular, 
transmucosal, transdermal, intranasal, intraperitoneal, intrapulmonary, and intrauterine. 

Oral dosage forms can be formulated as tablets, pills, dragees, capsules, liquids, 
gels, syrups, slurries, suspensions, and the like, for ingestion by the patient. 

Solid formulations of the compositions for oral administration can contain suitable 
10 carriers or excipients, such as carbohydrate or protein fillers, such as sugars, including 
lactose, sucrose, mannitol, or sorbitol; starch from corn, wheat, rice, potato, or other 
plants; cellulose, such as methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, or microcrystalline cellulose; gums including arabic and 
tragacanth; proteins such as gelatin and collagen; inorganics, such as kaolin, calcium 
15 carbonate, dicalcium phosphate, sodium chloride; and other agents such as acacia and 
alginic acid. 

Agents that facilitate disintegration and/or solubilization can be added, such as the 
cross-linked polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof, such as sodium 
alginate, microcrystalline cellulose, cornstarch, sodium starch glycolate, and alginic acid. 
20 Tablet binders that can be used include acacia, methylcellulose, sodium 

carboxymethylcellulose, polyvinylpyrrolidone (Povidone™), hydroxypropyl 
methylcellulose, sucrose, starch and ethylcellulose. 

Lubricants that can be used include magnesium stearates, stearic acid, silicone 
fluid, talc, waxes, oils, and colloidal silica. 
25 Fillers, agents that facilitate disintegration and/or solubilization, tablet binders and 

lubricants, including the aforementioned, can be used singly or in combination. 

Solid oral dosage forms need not be uniform throughout. For example, dragee 
cores can be used in conjunction with suitable coatings, such as concentrated sugar 
solutions, which can also contain gum arabic, talc, polyvinylpyrrolidone, carbopol gel, 
30 polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic 
solvents or solvent mixtures. 

Oral dosage forms of the present invention include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as glycerol or 
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sorbitol. Push-fit capsules can contain active ingredients mixed with a filler or binders, 
such as lactose or starches, lubricants, such as talc or magnesium stearate, and, optionally, 
stabilizers. In soft capsules, the active compounds can be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid, or liquid polyethylene glycol with or without 
5 stabilizers. 

Additionally, dyestuffs or pigments can be added to the tablets or dragee coatings 
for product identification or to characterize the quantity of active compound, Le., dosage. 

Liquid formulations of the pharmaceutical compositions for oral (enteral) 
administration are prepared in water or other aqueous vehicles and can contain various 
10 suspending agents such as methylcellulose, alginates, tragacanth, pectin, kelgin, 

carrageenan, acacia, polyvinylpyrrolidone, and polyvinyl alcohol. The liquid formulations 
can also include solutions, emulsions, syrups and elixirs containing, together with the 
active compound(s), wetting agents, sweeteners, and coloring and flavoring agents. 

The pharmaceutical compositions of the present invention can also be formulated 
15 for parenteral administration. Formulations for parenteral administration can be in the 
form of aqueous or non-aqueous isotonic sterile injection solutions or suspensions. 

For intravenous injection, water soluble versions of the compounds of the present 
invention are formulated in, or if provided as a lyophilate, mixed with, a physiologically 
acceptable fluid vehicle, such as 5% dextrose ("D5"), physiologically buffered saline, 
20 0.9% saline, Hanks' solution, or Ringer's solution. Intravenous formulations may include 
carriers, excipients or stabilizers including, without limitation, calcium, human serum 
albumin, citrate, acetate, calcium chloride, carbonate, and other salts. 

Intramuscular preparations, e.g. a sterile formulation of a suitable soluble salt form 
of the compounds of the present invention, can be dissolved and administered in a 
25 pharmaceutical excipient such as Water-for-Injection, 0.9% saline, or 5% glucose solution. 
Alternatively, a suitable insoluble form of the compound can be prepared and 
administered as a suspension in an aqueous base or a pharmaceutically acceptable oil base, 
such as an ester of a long chain fatty acid (e.g., ethyl oleate), fatty oils such as sesame oil, 
triglycerides, or liposomes. 
30 Parenteral formulations of the compositions can contain various carriers such as 

vegetable oils, dimethylacetamide, dimethylformamide, ethyl lactate, ethyl carbonate, 
isopropyl myristate, ethanol, polyols (glycerol, propylene glycol, liquid polyethylene 
glycol, and the like). 
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Aqueous injection suspensions can also contain substances that increase the 
viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. 
Non-Jipid polycationic amino polymers can also be used for delivery. Optionally, the 
suspension can also contain suitable stabilizers or agents that increase the solubility of the 
5 compounds to allow for the preparation of highly concentrated solutions. 

Pharmaceutical compositions of the present invention can also be formulated to 
permit injectable, long-term, deposition. Injectable depot forms may be made by forming 
microencapsulated matrices of the compound in biodegradable polymers such as 
polylactide-polyglycolide. Depending upon the ratio of drug to polymer and the nature of 
10 the particular polymer employed, the rate of drug release can be controlled. Examples of 
other biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot 
injectable formulations are also prepared by entrapping the drug in microemulsions that 
are compatible with body tissues. 

The pharmaceutical compositions of the present invention can be administered 
15 topically. For topical use the compounds of the present invention can also be prepared in 
suitable forms to be applied to the skin, or mucus membranes of the nose and throat, and 
can take the form of lotions, creams, ointments, liquid sprays or inhalants, drops, tinctures, 
lozenges, or throat paints. Such topical formulations further can include chemical 
compounds such as dimethylsulfoxide (DMSO) to facilitate surface penetration of the 
20 active ingredient In other transdermal formulations, typically in patch-delivered 

formulations, the pharmaceutical^ active compound is formulated with one or more skin 
penetrants, such as 2-N-methyl-pyrrolidone (NMP) or Azone. A topical semi-solid 
ointment formulation typically contains a concentration of the active ingredient from 
about 1 to 20%, e.g., 5 to 10%, in a carrier such as a pharmaceutical cream base. 
25 For application to the eyes or ears, the compounds of the present invention can be 

presented in liquid or semi-liquid form formulated in hydrophobic or hydrophilic bases as 
ointments, creams, lotions, paints or powders. 

For rectal administration the compounds of the present invention can be 
administered in the form of suppositories admixed with conventional carriers such as 
30 cocoa butter, wax or other glyceride. 

Inhalation formulations can also readily be formulated. For inhalation, various 
powder and liquid formulations can be prepared. For aerosol preparations, a sterile 
formulation of the compound or salt form of the compound may be used in inhalers, such 
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as metered dose inhalers, and nebulizers. Aerosolized forms may be especially useful for 
treating respiratory disorders. 

Alternatively, the compounds of the present invention can be in powder form for 
reconstitution in the appropriate pharmaceutical^ acceptable carrier at the time of 
delivery. 

The pharmaceutical^ active compound in the pharmaceutical compositions of the 
present invention can be provided as the salt of a variety of acids, including but not limited 
to hydrochloric, sulfuric, acetic, lactic, tartaric, malic, and succinic acid. Salts tend to be 
more soluble in aqueous or other protonic solvents than are the corresponding free base 
forms. 

After pharmaceutical compositions have been prepared, they are packaged in an 
appropriate container and labeled for treatment of an indicated condition. 

The active compound will be present in an amount effective to achieve the 
intended purpose. The determination of an effective dose is well within the capability of 
those skilled in the art 

A "therapeutically effective dose" refers to that amount of active ingredient, for 
example BSP polypeptide, fusion protein, or fragments thereof, antibodies specific for 
BSP, agonists, antagonists or inhibitors of BSP, which ameliorates the signs or symptoms 
of the disease or prevent progression thereof; as would be understood in the medical arts, 
cure, although desired, is not required. 

The therapeutically effective dose of the pharmaceutical agents of the present 
invention can be estimated initially by in vitro tests, such as cell culture assays, followed 
by assay in model animals, usually mice, rats, rabbits, dogs, or pigs. The animal model 
can also be used to determine an initial preferred concentration range and route of 
administration. 

For example, the ED50 (the dose therapeutically effective in 50% of the 
population) and LD50 (the dose lethal to 50% of the population) can be determined in one 
or more cell culture of animal model systems. The dose ratio of toxic to therapeutic 
effects is the therapeutic index, which can be expressed as LD50/ED50. Pharmaceutical 
compositions that exhibit large therapeutic indices are preferred. 

The data obtained from cell culture assays and animal studies are used in 
formulating an initial dosage range for human use, and preferably provide a range of 
circulating concentrations that includes the ED50 with little or no toxicity. After 
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administration, or between successive administrations, the circulating concentration of 
active agent varies within this range depending upon pharmacokinetic factors well known 
in the art, such as the dosage form employed, sensitivity of the patient, and the route of 
administration. 

5 The exact dosage will be determined by the practitioner, in light of factors specific 

to the subject requiring treatment. Factors that can be taken into account by the 
practitioner include the severity of the disease state, general health of the subject, age, 
weight, gender of the subject, diet, time and frequency of administration, drug 
combination(s), reaction sensitivities, and tolerance/response to therapy. Long-acting 

10 pharmaceutical compositions can be administered every 3 to 4 days, every week, or once 
every two weeks depending on half-life and clearance rate of the particular formulation. 

Normal dosage amounts may vary from 0.1 to 100,000 micrograms, up to a total 
dose of about 1 g, depending upon the route of administration. Where the therapeutic 
agent is a protein or antibody of the present invention, the therapeutic protein or antibody 

15 agent typically is administered at a daily dosage of 0.01 mg to 30 mg/kg of body weight of 
the patient (e.g., lmg/kg to 5 mg/kg). The pharmaceutical formulation can be 
administered in multiple doses per day, if desired, to achieve the total desired daily dose. 

Guidance as to particular dosages and methods of delivery is provided in the 
literature and generally available to practitioners in the art Those skilled in the art will 

20 employ different formulations for nucleotides than for proteins or their inhibitors. 

Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells, 
conditions, locations, etc. 

Conventional methods, known to those of ordinary skill in the art of medicine, can 
be used to administer the pharmaceutical formulation(s) of the present invention to the 

25 patient. The pharmaceutical compositions of the present invention can be administered 
alone, or in combination with other therapeutic agents or interventions. 

Therapeutic Methods 

The present invention further provides methods of treating subjects having defects 
30 in a gene of the invention, e.g., in expression, activity, distribution, localization, and/or 
solubility, which can manifest as a disorder of breast function. As used herein, "treating" 
includes all medically-acceptable types of therapeutic intervention, including palliation 
and prophylaxis (prevention) of disease. The term "treating" encompasses any 
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improvement of a disease, including minor improvements. These methods are discussed 
below. 

Gene Therapy and Vaccines 

The isolated nucleic acids of the present invention can also be used to drive in vivo 
5 expression of the polypeptides of the present invention. In vivo expression can be driven 
from a vector, typically a viral vector, often a vector based upon a replication incompetent 
retrovirus, an adenovirus, or an adeno-associated virus (AAV), for the purpose of gene 
therapy. In vivo expression can also be driven from signals endogenous to the nucleic acid 
or from a vector, often a plasmid vector, such as pVAXl (Invitrogen, Carlsbad, CA, 

1 0 USA), for purpose of "naked" nucleic acid vaccination, as further described in U.S. Patent 
Nos. 5,589,466; 5,679,647; 5,804,566; 5,830,877; 5,843,913; 5,880,104; 5,958,891; 
5,985,847; 6,017,897; 6,1 10,898; 6,204,250, the disclosures of which are incorporated 
herein by reference in their entireties. For cancer therapy, it is preferred that the vector 
also be tumor-selective. See, e.g., Doronin et aL, J. Virol. 75: 3314-24 (2001). 

15 In another embodiment of the therapeutic methods of the present invention, a 

therapeutically effective amount of a pharmaceutical composition comprising a nucleic 
acid molecule of the present invention is administered. The nucleic acid molecule can be 
delivered in a vector that drives expression of a BSP, fusion protein, or fragment thereof, 
or without such vector. Nucleic acid compositions that can drive expression of a BSP are 

20 administered, for example, to complement a deficiency in the native BSP, or as DNA 
vaccines. Expression vectors derived from virus, replication deficient retroviruses, 
adenovirus, adeno-associated (AAV) virus, herpes virus, or vaccinia virus can be used as 
can plasmids. See, e.g., Cid-Arregui, supra. In a preferred embodiment, the nucleic acid 
molecule encodes a BSP having the amino acid sequence of SEQ ID NO: 104-190, or a 

25 fragment, fusion protein, allelic variant or homolog thereof. 

In still other therapeutic methods of the present invention, pharmaceutical 
compositions comprising host cells that express a BSP, fusions, or fragments thereof can 
be administered. In such cases, the cells are typically autologous, so as to circumvent 
xenogeneic or allotypic rejection, and are administered to complement defects in BSP 

30 production or activity. In a preferred embodiment, the nucleic acid molecules in the cells 
encode a BSP having the amino acid sequence of SEQ ID NO: 104-1 90, or a fragment, 
fusion protein, allelic variant or homolog thereof. 
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Antisense Administration 

Antisense nucleic acid compositions, or vectors that drive expression of a BSG 
antisense nucleic acid, are administered to downregulate transcription and/or translation of 
a BSG in circumstances in which excessive production, or production of aberrant protein, 
is the pathophysiologic basis of disease. 

Antisense compositions useful in therapy can have a sequence that is 
complementary to coding or to noncoding regions of a BSG. For example, 
oligonucleotides derived from the transcription initiation site, e.g., between positions -10 
and +1 0 from the start site, are preferred 

Catalytic antisense compositions, such as ribozymes, that are capable of 
sequence-specific hybridization to BSG transcripts, are also useful in therapy. See, e.g., 
Phylactou, Adv. Drug Deliv. Rev. 44(2-3): 97-108 (2000); Phylactou et aL, Hum. MoL 
Genet. 7(10): 1649-53 (1998); Rossi, Ciba Found. Symp. 209: 195-204 (1997); and 
Sigurdsson etaL, Trends Biotechnol. 13(8): 286-9 (1995). 

Other nucleic acids useful in the therapeutic methods of the present invention are 
those that are capable of triplex helix formation in or near the BSG genomic locus. Such 
triplexing oligonucleotides are able to inhibit transcription. See, e.g., Intody etaL, Nucleic 
Acids Res. 28(21): 4283-90 (2000); and McGuffie et aL, Cancer Res. 60(14): 3790-9 
(2000). Pharmaceutical compositions comprising such triplex forming oligos (TFOs) are 
administered in circumstances in which excessive production, or production of aberrant 
protein, is a pathophysiologic basis of disease. 

In a preferred embodiment, the antisense molecule is derived from a nucleic acid 
molecule encoding a BSP, preferably a BSP comprising an amino acid sequence of SEQ 
ID NO: 104-190, or a fragment, allelic variant or homolog thereof. In a more preferred 
embodiment, the antisense molecule is derived from a nucleic acid molecule having a 
nucleotide sequence of SEQ ID NO: 1-103, or apart, allelic variant, substantially similar 
or hybridizing nucleic acid thereof. 

Polypeptide Administration 

In one embodiment of the therapeutic methods of the present invention, a 
therapeutically effective amount of a pharmaceutical composition comprising a BSP, a 
fusion protein, fragment, analog or derivative thereof is administered to a subject with a 
clinically-significant BSP defect. 
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Protein compositions are administered, for example, to complement a deficiency in 
native BSP. In other embodiments, protein compositions are administered as a vaccine to 
elicit a humoral and/or cellular immune response to BSP. The immune response can be 
used to modulate activity of BSP or, depending on the immunogen, to immunize against 
5 aberrant or aberrantly expressed forms, such as mutant or inappropriately expressed 
isoforms. In yet other embodiments, protein fusions having a toxic moiety are 
administered to ablate cells that aberrantly accumulate BSR 

In a preferred embodiment, the polypeptide administered is a BSP comprising an 
amino acid sequence of SEQ ID NO: 104-190, or a fusion protein, allelic variant, 
1 0 homolog, analog or derivative thereof. In a more preferred embodiment, the polypeptide 
is encoded by a nucleic acid molecule having a nucleotide sequence of SEQ ID NO: 1- 
103, or a part, allelic variant, substantially similar or hybridizing nucleic acid thereof. 

Antibody, Agonist and Antagonist Administration 

In another embodiment of the therapeutic methods of the present invention, a 

15 therapeutically effective amount of a pharmaceutical composition comprising an antibody 
(including fragment or derivative thereof) of the present invention is administered. As is 
well known, antibody compositions are administered, for example, to antagonize activity 
of BSP, or to target therapeutic agents to sites of BSP presence and/or accumulation. In a 
preferred embodiment, the antibody specifically binds to a BSP comprising an amino acid 

20 sequence of SEQ ID NO: 104-190, or a fusion protein, allelic variant, homolog, analog or 
derivative thereof. In a more preferred embodiment, the antibody specifically binds to a 
BSP encoded by a nucleic acid molecule having a nucleotide sequence of SEQ ID NO: 1- 
103, or a part, allelic variant, substantially similar or hybridizing nucleic acid thereof. 
The present invention also provides methods for identifying modulators which 

25 bind to a BSP or have a modulatory effect on the expression or activity of a BSP. 

Modulators which decrease the expression or activity of BSP (antagonists) are believed to 
be useful in treating breast cancer. Such screening assays are known to those of skill in 
the art and include, without limitation, cell-based assays and cell-free assays. Small 
molecules predicted via computer imaging to specifically bind to regions of a BSP can 

30 also be designed, synthesized and tested for use in the imaging and treatment of breast 
cancer. Further, libraries of molecules can be screened for potential anticancer agents by 
assessing the ability of the molecule to bind to the BSPs identified herein. Molecules 
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identified in the library as being capable of binding to a BSP are key candidates for further 
evaluation for use in the treatment of breast cancer. In a preferred embodiment, these 
molecules will downregulate expression and/or activity of a BSP in cells. 

In another embodiment of the therapeutic methods of the present invention, a 
5 pharmaceutical composition comprising a non-antibody antagonist of BSP is administered. 
Antagonists of BSP can be produced using methods generally known in the art. In 
particular, purified BSP can be used to screen libraries of pharmaceutical agents, often 
combinatorial libraries of small molecules, to identify those that specifically bind and 
antagonize at least one activity of a BSP. 

1° In ot her embodiments a pharmaceutical composition comprising an agonist of a 

BSP is administered. Agonists can be identified using methods analogous to those used to 
identify antagonists. 

In a preferred embodiment, the antagonist or agonist specifically binds to and 
antagonizes or agonizes, respectively, a BSP comprising an amino acid sequence of SEQ 

1 5 ID NO: 104- 1 90, or a fusion protein, allelic variant, homolog, analog or derivative thereof. 
In a more preferred embodiment, the antagonist or agonist specifically binds to and 
antagonizes or agonizes, respectively, a BSP encoded by a nucleic acid molecule having a 
nucleotide sequence of SEQ ID NO: 1-103, or a part, allelic variant, substantially similar 
or hybridizing nucleic acid thereof. 

20 

Targeting breast Tissue 

The invention also provides a method in which a polypeptide of the invention, or 
an antibody thereto, is linked to a therapeutic agent such that it can be delivered to the 
breast or to specific cells in the breast In a preferred embodiment, an anti-BSP antibody 

25 is linked to a therapeutic agent and is administered to a patient in need of such therapeutic 
agent. The therapeutic agent may be a toxin, if breast tissue needs to be selectively 
destroyed. This would be useful for targeting and killing breast cancer cells. In another 
embodiment, the therapeutic agent may be a growth or differentiation factor, which would 
be useful for promoting breast cell function. 

30 In another embodiment, an anti-BSP antibody may be linked to an imaging agent 

that can be detected using, e.g., magnetic resonance imaging, CT or PET. This would be 
useful for determining and monitoring breast function, identifying breast cancer tumors, 
and identifying noncancerous breast diseases. 
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EXAMPLES 

Example 1: Gene Expression analysis 

Custom Microarray Experiment— Breast Cancer 

Custom oligonucleotide microarrays were provided by Agilent Technologies, Inc. 
5 (Palo Alto, CA). The microarrays were fabricated by Agilent using their technology for 
the in-situ synthesis of 60mer oligonucleotides (Hughes, et al. 2001, Nature 
Biotechnology 19:342-347). The 60mer microarray probes were designed by Agilent, 
from gene sequences provided by diaDexus, using Agilent proprietary algorithms. 
Whenever possible two differents 60mers were designed for each gene of interest 

10 All microarray experiments were two-color experiments and were preformed 

using Agilent-recommended protocols and reagents. Briefly, each microarray was 
hybridized with cRNAs synthesized from polyA+ RNA, isolated from cancer and normal 
tissues, labeled with fluorescent dyes Cyanine3 and CyanineS (NEN Life Science 
Products, Inc., Boston, MA) using a linear amplification method (Agilent). In each 

1 5 experiment the experimental sample was polyA+ RNA isolated from cancer tissue from a 
single individual and the reference sample was a pool of poly A+ RNA isolated from 
normal tissues of the same organ as the cancerous tissue (Le. normal breast tissue in 
experiments with breast cancer samples). Hybridizations were carried out at 60°C, 
overnight using Agilent in-situ hybridization buffer. Following washing, arrays were 

20 scanned with a GenePix 4000B Microarray Scanner (Axon Instruments, Inc., Union City, 
CA). The resulting images were analyzed with GenePix Pro 3.0 Microarray Acquisition 
and Analysis Software (Axon). Two different chip designs were evaluated with 
overlapping sets of a total of 36 samples, comparing the expression patterns of breast 
cancer derived polyA+ RNA to polyA+ RNA isolated from a pool of 10 normal breast 

25 tissues. For Chip 1, all 36 samples (9 stage I cancers, 23 stage II cancers, 4 stage HI 
cancers) were analyzed. These samples also represented 10 Gradel/2 and 26 Grade 3 
cancers. The histopathologic grades for cancer are classified as follows: GX, cannot be 
assessed; Gl, well differentiated; G2, moderately differentiated; G3, poorly 
differentiated; and G4, undifferentiated. AJCC Cancer Stagine Handbook, pp. 9, (5th Ed, 

30 1998). Samples were further grouped based on the expression patterns of the known 
breast cancer associated genes Her2 and ERa (10 HER2 up, 26 HER2 not up, 20 ER up 
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and 16 ER not up) and For Chip 2, a subset of 20 of these samples (9 stage I cancers, 8 
stage II cancers, 3 stage in cancers) were assessed. 

Data normalization and expression profiling were done with Expressionist 
software from GeneData Inc. (Daly City, CA/Basel, Switzerland), Gene expression 
5 analysis was performed using only experiments that meet certain quality criteria. The 
quality criteria that experiments must meet are a combination of evaluations performed 
by the Expressionist software and evaluations performed manually using raw and 
normalized data. To evaluate raw data quality, detection limits (the mean signal for a 
replicated negative control + 2 Standard Deviations (SD)) for each channel were 

10 calculated. The detection limit is a measure of non-specific hybridization. Acceptable 
detection limits were defined for each dye (80 for Cy5 and 1 50 for Cy3). Arrays with 
poor detection limits in one or both channels were not analyzed and the experiments were 
repeated. To evaluate normalized data quality, positive control elements included in the 
array were utilized. These aixay features should have a mean ratio of 1 (no differential 

15 expression). If these features have a mean ratio of greater than 1 .5-fold up or down, the 
experiments were not analyzed further and were repeated. In addition to traditional 
scatter plots demonstrating the distribution of signal in each experiment, the 
Expressionist software also has minimum thresholding criteria that employ user defined 
parameters to identify quality data. These thresholds include two distinct quality 

20 measurements: 1) minimum area percentage, which is a measure of the integrity of each 
spot and 2) signal to noise ratio, which ensures that the signal being measured is 
significantly above any background (nonspecific) signal present. Only those features that 
meet the threshhold criteria were included in the filtering and analyses carried out by 
Expressionist The thresholding settings employed require a minimum area percentage of 

25 60% [(% pixels > background + 2SD)-(% pixels saturated)], and a minimum signal to 
noise ratio of 2.0 in both channels. By these criteria, very low expressors, saturated 
features and spots with abnormally high local background were not included in analysis. 

Relative expression data was collected from Expressionist based on filtering and 
clustering analyses. Up-regulated genes were identified using criteria for the percentage 

30 of experiments in which the gene is up-regulated. In general, up-regulation in -30% of 
samples tested was used as a cutoff for filtering. The results for the statistically 
significant up-regulated genes on Chip 1 are shown in Tables 1 , 2 and 3. The results for 
the statistically significant up-regulated genes on Chip 2 are shown in Table 4. The first 
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two columns of each table contain information about the sequence itself (Seq ID, Oligo 
ID), the next columns show the results obtained for all ("ALL") breast cancer samples, 
cancers corresponding to stagel ("ST1"), stages II and HI ("ST2,3"), grades 1 and 2 
("GR1,2"), grade 3 ("GR3"), cancers exhibiting up-regulation of Her2 ("HER2up") or 
ERo ("ERup") or those not exhibiting up-regulation of Her2 ("NOT HER2up") or ERa 
("NOT ERup"). *%up' indicates the percentage of all experiments in which up- 
regulation of at least 2-fold was observed (n=36 for Chip 1 , n=20 for Chip 2), '%valid 
up' indicates the percentage of experiments with valid expression values in which up- 
regulation of at least 2-fold was observed. 



DEX ID 


oiigoID 


%up 

ALL 

n=36 


/ova ii u 
LID ALL 
n=36 


LSI COJt v^t 

vOUp 

Oil 


vo valid 
up ST1 


%up 

CT1 1 

n— £.1 


uiareg genes 
%valfd 
up ST2,3 
n=27 


DEX0360 OOl.ntl 


34133 


30.6 


35.5 


44 4 


J/ mX 


IK Q 


29.2 


DEX0360 001.nt.l 


34132 


33.3 


35.3 


44 4 


44 4 




6Z 


DEX0360_002.ntl 


13284 


11.1 


21.1 


11.1 




X X,X 


log 


DEX0360 002.nt.l 
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11.1 


28.6 


11.1 


33.3 


111 

xx»x 




DEX0360 003.ntl 


14381 


38.9 


42.4 


55.6 


55.6 


Jj.j 




DEX0360 003.nt.l 


14380 


44.4 


44.4 


55.6 


55.6 


4n 7 


*tu./ 


DEX0360 003.nt2 


14381 


38.9 


42.4 


55.6 


55.6 




*37 


DEX0360 003.nt2 


14380 


44.4 


44.4 


55.6 


55.6 


40.7 


40.7 


UtX0360 J05. nt 1 


29727 


16.7 


27.3 


44.4 


66.7 


7.4 


12.5 


DEX0360_006.ntl 


20370* 


8.3 


8.6 


33.3 


33.3 


0 


0 


DEX0360_007.nt.l 


12615 


13.9 


13.9 


33.3 


33.3 


7.4 


7.4 


DEX0360 008.ntl 


27530 


30.6 


30.6 


22.2 


22.2 


33.3 


33.3 


DEX0360 009.nt2 


20208 


25 


25 


11.1 


11.1 


29.6 


29.6 


DEX0360_010.nt.l 


20592 


33.3 


34.3 


44.4 


50 


29.6 


29.6 


DEX0360_010.nt.l 


20591 


41.7 


41.7 


44.4 


44.4 


40.7 


40.7 
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30.6 


31.4 


33.3 


33.3 


29.6 


30.8 
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44.4 


44.4 


29.6 


29.6 
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31615 


30.6 


30.6 


44.4 


44.4 


25.9 


25.9 
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36.1 


37.1 
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44.4 


33.3 


34.6 
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15033 


33.3 


33.3 


44.4 


44.4 


29.6 


29.6 


DEX0360 Oll.ntl 
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27.8 


27.8 


33.3 


33.3 


25.9 


25.9 


DEX0360_012.ntl 


31927* 


38.9 


38.9 


22.2 


22.2 


44.4 


44.4 


DEX0360 012.ntl 


31926* 


30.6 


30.6 


11.1 


11.1 


37 


37 


DEX0360 015.ntl 


38922 


19.4 


28 


0 


0 


25.9 


36.8 
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38921 


19.4 


23.3 


0 


0 


25.9 


30.4 


DEX0360_016.ntl 


18250 


30.6 


30.6 


44.4 


44.4 


25.9 


25.9 
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30.6 


44.4 i 


44.4 
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25.9 
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44.4 


25.9 


25.9 
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44.4 


25.9 


25.9 
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25.9 


25.9 ' 
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14.3 


25.9 
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22.2 
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27.3 
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40 


22.2 


30 
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36.1 
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33.3 


33.3 


37 


37 
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17938 
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38.2 


33.3 


33.3 


37 


40 
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DEX0360_021.ntl 


17934 


"*0 6 


31.4 


33.3 


33.3 


29.6 


30.8 
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11.1 
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25931 


33.3 
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36.1 


36.1 


11.1 


11.1 


44.4 


44.4 




DEX0360_039.ntl 
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33.3 


33.3 


0 
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44.4 


44.4 
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36.1 


38.2 


33.3 


33.3 


37 


40 
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37.5 
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33.3 


33.3 


0 
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44.4 


44.4 
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0 
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55.6 


63 
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27217 
12631 
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55.6 


62.9 


55.6 


55.6 


63 


65.4 
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16.7 


58.8 
26.1 
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16.7 


55.6 
18.5 
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29.4 




DEX0360 041.nt.l 


24442 


25 


25 


11.1 


11.1 


29.6 


29.6 




DEX0360 041.nt.2 


24443 


16.7 


26.1 


11.1 


16.7 


18.5 


29.4 




DEX0360 041.nt2 


24442 


25 


25 


11.1 


11.1 


29.6 


29.6 
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24443 


16.7 
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27064 


25 
25 
11.1 


25 
25 
28.6 


11.1 
11.1 
33.3 
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11.1 
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29.6 
29.6 
3.7 


29.6 
29.6 
9.1 
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27063 


22.2 


38.1 


33.3 
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29.4 
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11.1 


28.6 


33.3 


100 


3.7 


9.1 




U t AO JOU n UW. nt.2 


27063 


22.2 


38.1 


33.3 


75 


18.5 


29.4 




ULAUJo0_U4o.nt.3 


2/064 


11.1 


28.6 


33.3 


100 


3.7 


9.1 




UcA03oO_04o.nt,3 


27063 


22.2 


38.1 


33.3 


75 


18.5 


29.4 
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33.3 
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8.3 


8.6 


33.3 


33.3 


0 


0 




DfcXOJoO 048. nt.2 


20370* 


8.3 


8.6 


33.3 


33.3 


0 


0 




D EX03 60_05 1 . nt. 1 


17127 


38.9 


38.9 


55.6 


55.6 


33.3 


33.3 




DEX0360__052.nt.l 


40306 


33.3 


33.3 


33.3 


33.3 


33.3 


33.3 
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41.7 
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33.3 


44.4 


44.4 
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41.7 


33.3 


33.3 


44.4 


44.4 
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16.7 


16.7 


33.3 


33.3 


11.1 


11.1 
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25 


25 


33.3 


33.3 


22.2 


22.2 




DEX0360_057. nt. 2 


22448 


25 


25 


33.3 


33.3 


22.2 


22.2 
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14317 


27.8 


27.8 


22.2 


22.2 


29.6 


29.6 




DEX0360_059.ntl 


24447 


22.2 


22.2 


33.3 


33.3 


18.5 


18.5 




DEX0360 060.ntl 


30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360 060.ntl 
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38.9 


38.9 


55.6 


55.6 


33.3 


33.3 
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30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360 060.nt.2 


30041 


38.9 


38.9 


55.6 


55.6 


33.3 


33.3 




DEX0360 060.nt3 


30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360_060.nt3 


30041 


38.9 


38.9 


55.6 


55.6 


33.3 


33.3 




DEX0360 060.nt4 


30042 


25 


25 


44.4 


44.4 


18.5 


18.5 
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38.9 
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55.6 
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33.3 
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25 


25 


44.4 


44.4 
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18.5 
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38.9 


55.6 


55.6 
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33.3 
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30042 


25 


25 


44.4 


44.4 


18.5 
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30041 


38.9 


38.9 


55.6 


55.6 
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33.3 
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30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360 060.nt.7 


30041 


38.9 


38.9 


55.6 


55.6 
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33.3 




DEX0360 060.nt8 


30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360_060.nt.8 


30041 


38.9 


38.9 


55.6 


55.6 


33.3 


33.3 




DEX0360 060.nt9 


30042 


25 


25 


44.4 


44.4 


18.5 


18.5 




DEX0360 060.nt9 


30041 


38.9 


38.9 


55.6 


55.6 


33.3 


33.3 




♦data from lower PMT voltage scan 
















Table 2. Expression 


data from Chlpl analysis with 


Breast cancer samples uo-reaulated aenes. 
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oligoID 


%up GR1,2 
n=10 


%valid up 

GR1,2 

n=10 


%up GR3 
n=26 


%valld up 

GR3 

n=26 


DEX0360__001.ntl 


34133 


80 


80 


11.5 


14.3 




DEX0360 OOl.ntl 


34132 


80 


80 


15.4 


16.7 




DEX0360_002.ntl 


13284 


30 


37.5 


3.8 


9.1 


DEX0360 002.ntl 


13283 


30 


33.3 


3.8 


20 


DEX0360 003.ntl 


14381 


40 


44.4 


38.5 


41.7 


DEX0360_003.nLl 


14380 


40 


40 1 


46.2 


46.2 


DEX0360_003.nt2 


14381 


40 


44.4 


38.5 


41.7 


DEX0360 003.nt2 


14380 


40 


40 


46.2 


46.2 


DEX0360_004;ntl 


28910 


30 


30 


0 


0 


DEX0360_005.nt.l 


29727 


30 


33.3 


11.5 


23.1 


DEX0360 O08.ntl 


27530 


40 


40 


26.9 


26.9 


DEX0360 009.nt2 


20208 


30 


30 


23.1 


23.1 
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nFvmfin mn nf i 


zu_>yz 


/0 


70 


19.2 


20 


ucAU.30u__ulu.nx. 1 


205yi 


* —ia 

70 


70 


30.8 


30.8 


nFYrt*aen nm nt 1 
uEAu_>ou__uxu.ni. 1 


lnOOo 


t a 

70 


70 


15.4 


16 


ucAu*5ou_uiu.nu l 




70 


70 


19.2 


19.2 


UCAU _JOU_UX I.IIL. 1 


31olo 


30 


30 


30.8 


30.8 


u lAuj o u_u 1 1 . nr. i 




30 


30 


38.5 


40 


nFYn^fin m 1 nf 1 
UcAU,30U__uXX.nuX 


15033 


40 


40 


30.8 


30.8 


UCAUOOU_Ul 1. ilu 1 


15032 


20 


20 


30.8 


30.8 


ULXUOOU__Ul'».nt.l 


■111 F£ 

1115& 


80 


80 


3.8 


4.2 


u txu j du_oi^. nr. 2 


11156 


AA 

80 


80 


3.8 


4.2 


UCAUOOU_Ul 5. nc 1 


3o922 


10 


10 


23.1 


40 


ucX03oO_01 b.nt. 1 


38921 


10 


10 


23.1 


30 


Dcxojoo_oib.nt. l 


18250 


20 


20 


34.6 


34.6 


Dca1)3o0_01o. nt.2 


•i on rr a 

18250 


20 


20 


34.6 


34.6 


DcX0360_016.nt.3 


18250 


20 


20 


34.6 


34.6 


DEX0360_016.nt4 


18250 


20 
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,058.ntl 
05&ntl 



26101 



10 



10 
10 



26.9 



26.9 



15 



14317 



10 



34.6 



34.6 



20 



20 
30 



37.5 
12.5 



31.2 
37.5 



D59.ntl 
060.ntl 



24447 



10 



10 
0 



26.9 



26.9 



30 



30042 



DEX0360 060.nt.l 



30041 



10 
0 



34.6 



34.6 



10 



40 



40 



50 



50 



6.2 



50 



12.5 
6.2 



50 
40 



25 
6.2 



25 
6.2 



DEX0360_060.nt2 



30042 



DEX0360 060.nt2 



DEX0360 060.nt.3 



30041 



30042 



10 



34.6 



34.6 



10 



40 



50 



34.6 



50 
34.6 



50 



50 



25 



25 



40 



40 



6.2 



6.2 



DEX-0360 



125 



PATENT 



DEX0360 060 nt3 


30041 


in 

JLU 


1 ft 


50 


50 


50 


50 


25 


25 


DEX0360J)60.nt4 


30042 


0 


0 


34.6 


34.6 


40 






O.Z 


DEX0360_060.nt4 


30041 


10 


10 


50 


50 


50 


50 


25 


25 


DEX0360_Q60.nt5 


30042 


0 


0 


34.6 


34.6 


40 


40 


6.2 


6.2 


DEX0360_060.nt5 


30041 


10 


10 


50 


50 


50 


50 


25 


25 


DEX0360_060.nt6 


30042 


0 


0 


34.6 


34.6 


40 


40 


6.2 


6.2 


DEX0360 G60.nt.6 


30041 


10 


10 


50 


50 


50 


50 


25 


25 


DEX0360_060.nt7 


30042 


0 


0 


34.6 


34.6 


40 


40 


6.2 


6.2 


DEX0360_060.nt7 


30041 


10 


10 


50 


50 


50 


50 


25 


25 


DEX0360_060.nt8 


30042 


0 


0 


34.6 


34.6 


40 


40 


6.2 


6.2 


DEXO360_060.nt8 


30041 


10 


10 


50 


50 i 


50 


50 


25 


25 


DEX0360J)60.nt9 


30042 


0 


0 


34.6 


34.6 


40 


40 


6.2 


6.2 


DEX0360 060.nt9 


30041 


10 


10 


50 


50 


50 


50 


25 


25 



Table 4. Expression 



DEX ID 



DEX0360_Q44.nt.2 
DEX0360 j)44.ntl 



DEX0360_013.ntl 



data from Chlp2 analysis with Breast cancer samples up-regulated genes 



ollgoID 



1689 



1689 



96144* 



%up 
ALL 
n=20 



35 



35 



20 



%valld 
Up ALL 
n=20 



35 



35 
20 



%up 
ST1 
n=9 



44.4 



44.4 
0 



%valid 
up ST1 
n=9 . 



44.4 



44.4 



%up 
572,3 
n=ll 



27.3 



27.3 



36.4 



%valid up 
ST2 f 3 
n=ll 



27.3 



27.3 



36.4 



DEX0360_013.nt.l I 96144.1* I 15 
*data from lower PMT voltage scan 



15 



27.3 



27.3 



5 The location/mapping of the oligos on the breast Cancer genes were as follows: 



SeqlD 


MasterOligolD 


oligolD 


ChipName 


Location 


DEX03 60_001.nt.l 


34132 


34132 


Chip 1 


3024-3083 


DEX0360_001.nt.l 


34133 


34133 


Chip 1 


2774-2833 


DEX03 60_002.nt.l 


13283 


13283 


Chip 1 


1216-1275 


DEX0360_002 .nt . 1 


13284 


13284 


Chip 1 


1176-1235 


DEX0360_003.nt.l 


14380 


14380 


Chip 1 


1388-1447 


DEX0360_003.nt.l 


14381 


14381 


Chip 1 


1338-1397 


DEX0360_003.nt:2 


14380 


14380 


Chip 1 


775-834 


DBX0360_003.nt.2 


14381 


14381 


Chip 1 


725-784 | 


DEX0360_J)04.nt.l 


28910 


28910 


Chip 1 


256-315 


DEX0360_005.nt.l 


29727 


29727 


Chip 1 


1585-1644 


DEX0360_006.nt.l 


20370 


20370 


Chip 1 


2786-2845 


DEX0360_007.nt.l 


12615 


12615 


Chip 1 


535-594 | 


DEX0360_007.nt.l 


12616 


12616 


Chip 1 


515-574 


DEX0360_008.nt.l 


27530 


27530 


Chip 1 


1115-1174 


DEX0360_009.nt.l 


20207 


20207 


Chip 1 J 


151-210 


DEX0360_009.nt.2 


20207 


20207 


Chip 1 


1229-1288 


DEX0360_009.nt.2 


20208 


20208 


Chip 1 


1158-1217 


DEX0360_010.nt.l 


14007 


14007 


Chip 1 i 


5114-5173 


DEX0360_010.nt.l 


14008 


14008 


Chip 1 


4960-5019 


DEX0360_010.nt.l 


20591 


20591 


Chip 1 


5154-5213 


DEX0360_010.nt.l 


20592 


20592 


Chip 1 


5114-5173 


DEX0360_011.nt.l 


15032 


15032 


Chip 1 


1164-1223 


DEX0360_011.nt.l 


15033 


15033 


Chip 1 


1065-1124 


DEX0360_011.nt.l 


31614 


31614 


Chip 1 


2198-2257 


DEX0360_011.nt.l 


31615 


31615 


Chip 1 


2114-2173 


DEX0360_012.nt.l 


31926 


31926 


Chip 1 


602-655 


DEX0360_012.nt.l 


31927 


31927 


Chip 1 


513-572 


DEX03 60^013. nt.l 


96144 T 


96144 


Chip 2 


5222-5281 


DEX0360_J)13.nt.l 


96144 I 


96144.1 


Chip 2 


5222-5281 



DEX-0360 126 PATENT 



DEX03 60_014 . nt . 1 


11156 


.11156 


Chip 1 


2780-2839 


DEX03 60_014 . nt . 2 


11156 


11156 


Chip 1 


1892-1951 


DEX0360_015 . nt . 1 


38921 


38921 


Chip 1 


598-657 


DEX0360_015 .nt . 1 


38922 


38922 


Chip 1 


467-526 


DEX03 60_016 . nt . 1 


17982 


17982 


Chip 1 


1437-1495 


DEX03 60_016 . nt . 1 


18250 


18250 


Chip 1 


1991-2050 


DEX03 60_016 .nt . 1 


18256 


18256 


Chip 1 


1797-1856 


DEX0360_016 .nt . 2 


17982 


17982 


Chip 1 


802-860 


DEX03 60_016 . nt . 2 


18250 


18250 


Chip 1 


1356-1415 


DEX03 60_016.nt.2 


18256 


18256 


Chip 1 


1162-1221 


DEX03 60^016. nt. 3 


17982 


17982 


Chip 1 


639-697 


DEX0360_016.nt.3 


18250 


18250 


Chip 1 


1193-1252 


DEX03 60_016.nt.3 


18256 


18256 


Chip 1 


999-1058 


DEX03 60_016.nt.4 


18250 


18250 


Chip 1 


726-785 


DEX0360_016-nt.4 


18256 


18256 


Chip 1 


532-591 


DEX0360_016.nt.5 


18250 


18250 


Chip 1 


531-590 


DEX0360_016.nt.5 


18256 


18256 


Chip 1 


337-396 


DEX0360_017.nt.l 


19496 


19496 


Chip 1 


3168-3227 


DEX0360_017.nt.l 


40273 


40273 


Chip 1 


3227-3286 


DEX0360_017.nt.2 


19496 


19496 


Chip 1 


3809-3868 


DEX03 60^017. nt. 2 


40273 


40273 


Chip 1 


3868-3927 


DEX03 60_017.nt.3 


19496 


19496 


Chip 1 


3849-3908 


DEX03 60_017.nt.3 


40273 


40273 


Chip 1 


3908-3967 


DEX0360_017.nt.4 


19496 


19496 


Chip 1 


3366-3425 


DEX03 60_0l7.nt.4 


40273 


40273 


Chip 1 


3425-3484 


DEX03 60^017. nt. 5 


19496 


19496 


Chip 1 


4825-4884 


DEX0360__017.nt.5 


40273 


40273 


Chip 1 


4884-4943 


DEX03 60_017 . nt . 6 


19496 


19496 


Chip 1 


4433-4492 


DEX03 60_017 . nt . 6 


40273 


40273 


Chip 1 


4492-4551 


DEX0360_018.nt.l 


25674 


25674 


Chip 1 


1101-1160 


DEX03 60_019 . nt . 1 


21561 


21561 


Chip 1 


6216-6275 


DEX03 60_019 . nt . 1 


21562 


21562 


Chip 1 


5986-6045 


DEX0360_020 .nt . 1 


12953 


12953 


Chip 1 


1204-1263 


DEX0360_020 .nt . 1 


12954 


12954 


Chip 1 


1142-1201 


DEX03 60_J)21 . nt . 1 


17932 


17932 


Chip 1 


1059-1118 


DEX03 60__02 1 . nt . 1 


17933 


17933 


Chip 1 


958-1017 


DEXO 3 6 O_0 2 1 . n t . 1 


17934 


17934 


Chip 1 


571-626 


DEX0360_021 .nt . 1 


17938 


17938 


Chip 1 


752-810 


DEXO 3 60_021 . nt . 1 


17942 


17942 


Chip 1 


753-812 


DEX0360_022 .nt . 1 


22397 


22397 


Chip 1 


718-771 


DEX0360_022 .nt . 1 


25824 


25824 


Chip 1 


2318-2377 


DEX0360__023 .nt . 1 


29793 


29793 


Chip 1 


388-447 


DEX0Jo0__023 .nt . 1 


29794 J 


29794 


Chip 1 


154-213 


DEX0360_ 024. nt . 1 


19174 


19174 


Chip 1 


1281-1340 


DEXO 3 6 0__0 2 5 . nt . 1 


13892 




Chip 1 


277-336 


DEX0360_026.nt.l 


18382 


18382 


Chip 1 


533-593 


DEX0360_026.nt.l 


18383 


18383 


Chip 1 


500-558 


DEX0360_027.nt.l 


35953 \ 


35953 


Chip 1 


902-961 


DEX0360_027.nt.X 


35954 


35954 


Chip 1 


812-871 


DEX0360_028.nt.l 


33040 


33040 


Chip 1 


1983-2042 


DEX03 60_028. nt. 2 


33040 


33040 


Chip 1 


1228-1287 


DEX03 60_029.nt.l 


17496 


17496 


Chip 1 


457-398 


DEX0360_030.nt.l 


33276 


33276 


Chip 1 


2849-2908 


DEX0360_030.nt.2 


33276 


33276 


Chip 1 


922-981 


DEX0360_031.nt.l 


27825 


27825 


Chip 1 


1807-1865 


DEX0360_031.nt.2 


27825 


27825 


Chip 1 


499-557 


DEX03 60_032.nt.l 


32496 


32496 


Chip 1 


552-611 



DEX-0360 127 PATENT 



DEX0360_032.nt.l 


32497 


32497 


Chip 1 


511-570 


DEX0360_032 .nt.2 


32496 


32496 


Chip 1 


552-611 


DEX03 60__032.nt.2 


32497 


32497 


Chip i 


511-570 


DEX0360_032.nt.3 


32496* 


32496 


Chip 1 


552-611 


DEX0360_032.nt.3 


32497 


32497 


Chip 1 


511 -570 


DEX0360_033 .nt.l 


40410 


40410 


Chip 1 




DEX0360_033.nt.l 


40414 


40414 


Chip 1 




DEX0360_033.nt.2 


31577 


31577 


Chip 1 




DEX0360_033.nt.2 


40320 


40320 


Chip 1 


670-729 


DEX0360_033.nt.2 


40363 


40363 


Chip 1 


QUO DO / 


DExo36o_033.nt.2 


40364 


40364 


Chip 1 


«J DO — D / 


DEX0360_033 .nt.2 


40410 


40410 


Chip 1 


1 5fi— ?no 


DEX03 60_033 .nt.2 


40414 


40414 


Chip 1 


X. O -J Z^Z 


DEX0360_033 .nt.3 


31577 


31577 


Chip 1 


DQQ_ oca 


DEX0360_033.nt.3 


40320 


40320 


Chip 1 


3VJO— JO J 


DEX0360_033 .nt.3 


40363 


40363 


Chip 1 




DEX03 60_033 .nt.3 


40364 


40364 


Chin 1 




DEX0360__034 .nt.l 


25930 


25930 


P"h i r*k 1 




DEX03 60__034. nt.l 


25931 


25931 


Chip 1 


/Or -odo 


DEX0360_J)34.nt.2 


25930 


25930 


Chip 1 


QQQ-.1 HRQ 


DEX0360_034.nt.2 


25931 


25931 


PVit t*» 1 

V-il XJk/ JL 


o*7Q_t mo 


DEX0360_034.nt.3 


25930 


25930 




fifl OA K 


DEX03$0__034.nt.3 


25931 


25931 


Ph-i r-> 1 


OOD"JZ3 | 


DEX03 60_035.nt.l 


26913 


26913 


Chip 1 


J7DO- 4U1 / 


DEX0360_035.nt.l 


26914 


26914 


i^nxp jl 


j /yj— 3852 


DEX0360_03 6.nt.l 


27220 


27220 


CYi-i r\ 1 




DEX03 60_037.nfc.l 


27220 


27220 


Chip 1 




DEX0360_037.nt.2 


27220 


27220 


Chip 1 




DEX03 60_038.nt.l 


27234 


27234 


Chip 1 


<& / — ^ j / D 


DEX03 60_038.nt.2 


27234 


27234 


Chip 1 


X u J U -L vy □ _7 


DEX0360_03 9.nt.l 


33300 


33300 


Chip 1 


/ JJ jO 


DEX0360_039.nt.l 


33301 


33301 


Chip 1 


jyj / — o j jo 


DEX0360_039.nt.l 


40103 


40103 


Chip 1 


1 "^fi^ — 1 AOO 

X JUJ 1*14 £ 


DEX0360_039.nt.2 


40103 


40103 


Chip 1 


1363-1499 


DEX0360_039.nt.3 


40103 


40103 


Chip 1 


AJOJ X r* o ^ 


DEX03 60_040.nt.l 


12631 


12631 


Chip 1 


523-582 


DEX0360_040.nt.l 


27217 


27217 


Chip 1 


886-945 


DEX0360_040.nt.l 


27218 


27218 


Chip 1 


523-582 


DEX0360_041.nt.l 


24442 


24442 


Chip 1 j 


441-500 


DEX0360_041.nt.l 


24443 


24443 


Chip 1 


348-407 


DEX0360_041.nt.2 


24442 


24442 


Chip 1 


2751-2810 


DEX0360_041.nt.2 


24443 


24443 


Chip 1 


2658-2717 


DEX03 60_041.nt.3 


24442 


24442 


Chip 1 


2648-2707 


DEX0360__041.nt.3 


24443 


24443 


Chip 1 


2555-2614 


DEX0360_042.nt.l 


28910 


28910 


Chip 1 


754-813 


DEX03 60_043 .nt.l 


20612 


20612 


Chip 1 


487-546 


DEX0360_044.nt.l 


1689 


1689 


Chip 2 


3045-3104 


DEX0360_044.nt.2 


1689 


1689 


Chip 2 


4181-4240 


DEX03 60_J)4S. nt.l 


28899 


28899 


Chip 1 


56-115 


DEX0360_045.nt.2 


28899 


28899 


Chip 1 


985-1037 


DEX0360_046.nt.l 


27063 


27063 


Chip 1 


1707-1766 


DEX0360_046.nt.l 


27064 


27064 


Chip 1 


1488-1547 


DEX0360_046.nt.2 


27063 


27063 


Chip 1 


1705-1764 


DEX0360_046.nt.2 


27064 


27064 | 


Chip 1 


1486-1545 


DEX0360_046.nt.3 


27063 


27063 


Chip 1 


1415-1474 


DEX0360_046.nt.3 


27064 


27064 


Chip 1 


1196-1255 


DEX0360_047.nt.l 


30176 


30176 


Chip 1 


596-655 



DEX-0360 



128 



PATENT 



TYI? Vfl Tfin f\AQ r\ f- 1 
L/iSAU J O U ,*J 4 0 • n w . X 






V-Jllp X 




npym Cfl A A 0 n*- O 




om*7fi 


v.nip x 


03/ / O O «J vJ 


typ v men n/i o «- 1 






V.AXP 1 


047 1 _ 0 c*a n 
«9 /x^ajou 


fipYD "jen n*?n i ' 


i Oji J D 




v-nijp x 




UEaUJOU . nt . J. 


1 "7 1 0*7 
X / XZ / 


1 "7 1 0*7 
X / / 


OVi <!«« 1 

v.mp X 




UiSAUJ DU U3Z - nc . x 






X 




nw n *2 £. n ftO 1 




a n^ n 


V— ii lp X 


J O O -6 / 


npvnicn A CO •»■»*■ O 

dc»au oou vj o& . nc • z 


Af\i nc 


4UJU J 


pVi in 1 
t-XiXjJ X 


j O *» 


tyo'v men fteo ■»«»>- o 
DiiAUo O U UDA . nc • Z 






Lnip x 


^-a AO 

aOJ J t« A 


DEXO J oU U3J . nc . x 


XiJ 


1 Q A CC 


cnxp x 




DEX03o0__0b3 .nc . 2 


X J ft DO 




Lflip X 




DEX03 60_0:>4 .nc . 1 


O Q A n A 

2i* Ut>4 


*■> o n c >t 


cnip l 


•t -in C — 1 A*»A 


DEX0360_055 . nc . 1 


41 f /O 


41 / /o 


cmp i 


7 — "3 Of? 
J> J / O 27 O 


DEX0360__056 .nt . 1 


2 / bl 7 


2 /Ol / 


CJQlp 1 


OOAO O Q fC ft 


DEX0360_056 .nt . 1 


27 618 


2 /bio 


cnxp i 


^ / jJI-ZOjU 


DEX0360_057 .nt . 1 


22448 


2244o 


cnip i 


4 /ou-^oij 


DEX0360_057 .nt .2 


22448 


*">0 / >t O 

22448 


Chip 1 


4j / / —OUJD 


DEX03 60_058 .nt .1 


14317 


1431 / 


Cxlip 1 




DEX0360_058.nt . 1 


26101 


26101 


Cxlip 1 


O Q*7 0_.0 0^*7 


DEX0360__059 .nt .1 


24447 


24447 


Chip 1 


2 / DO^OZ / 


DEX0360__060 .nt .1 


30041 


3O041 


cnip l 


114.3 >*1avZ 


DEX0360_060 .nt . 1 


30042 


30042 


cnip i 


JLIUj IJiDz 


DEX03 60__060 .nt . 2 


30041 


30041 


Chip 1 


Ijj 3 — X*±DA 


DEX0360_060 .nt .2 


30042 


30042 


Cnip l 




npYrtifift nfifk Tit- 

L>CiAu J O U U OU . IiU • •> 




30041 


Chip 1 


875-934 


DEX03 60_060 . nt . 3 


30042 


30042 


Chip 1 


835-894 


DEX0360_060.nt.4 


30041 


30041 


Chip 1 


748-807 


DEXO 3 60_0 60 . nt . 4 


30042 


30042 


Chip 1 


708-767 


DEX0360_060 .nt . 5 


30041 


30041 


Chip 1 


583-642 


DEX0360_060.nt .5 


30042 


30042 


Chip 1 


543-602 


DEX0360_060 .nt . 6 


30041 


30041 


Chip 1 


724-783 


DEX0360_060.nt.6 


30042 


30042 


Chip 1 


684-743 


DEXO 3 60_0 60 . nt . 7 


30041 


30041 


Chip 1 


759-818 


DEX0360_060 .nt.7 


30042 


30042 


Chip 1 


719-778 


DEX0360_060.nt.8 


30041 


30041 


Chip 1 


380-439 


DEX0360_060.nt.8 


30042 


30042 


Chip 1 


340-399 


DEX03 60_J)60.nt.9 


30041 


30041 


Chip 1 


255-314 


DEX0360_060.nt.9 


30042 


30042 


Chip 1 


215-274 



The mapping of the nucleic acid ("NT") SEQ ID NO; DEX ID; chromosomal location (if 
known); open reading frame (ORF) location; amino acid ("AA") SEQ ID NO and AA 



DEX ID arc shown in the table below; 



NT_SEQ 
NO 


NTJSEQID 


Chromo 
Map 


ORF_Loc 


NO 


AA-SEQID 


1 


DEXO 3 60_001 .nt . 1 


18q21.2 


372-726 


104 


DEX03 60_001. aa.l 


2 


DEXO 3 60_002 . nt . 1 


3ql2.1 


350-2305 


105 


DEX0360__002 . aa . 1 


3 


DEX0360_003.nt.l 


lq42.2 


917-1295 


106 


DEX0360_003 . aa . 1 


4 


DEXO 3 6 0_0 0 3 . n t . 2 


lq42.2 


1-495 


107 


DEX0360_J)03.aa.2 


5 


DEX0360 004.nt.l 


12ql4 . 3 


1-421 


108 


DEX0360_004.aa.l 


6 


DEX036Q_0G5.nc .1 


3p21.31 


151-1729 


109 


DEX0360_005.aa.l 


7 


DEX0360_006.nt .1 


*lq21.2 


235-1553 


110 


DEX0360_006.aa.l 


8 


DEX0360_007.nt .1 


llpl5.5 


357-780 


111 


DEX0360_007.aa.l 


9 


DEX0360_008.nt.l 


3q26.1 


263-812 


112 


DEX0360_008.aa.l 


10 


DEX03 60_009.nt .1 


17ql2 


1-399 


113 


DEX0360_009 .aa . 1 


11 


DEXO 3 60_0 09 . nt . 2 


17ql2 


643-1477 


114 


DEX0360_009.aa.2 



DEX-0360 



12 



13 
14 



129 



PATENT 



DEX0360_01Q.nt.l 



DEX0360_Qll.nt-l 



2q22.1 



8q22.1 
5q35.2 



246-1425 115 



252-720 



116 



DEX0360 010. aa.l 



DEX03 60 Oil. aa.l 



15 



16 



17 



18 



19 



20 



21 



22 
23 



DEX0360_0l2.nh.1 



DEX0360_0l3.nt.l 



206-518 



117 



DEX0360014 .nt . 1 



12q23.1 



2350-3715 



118 



PEX0360_ 012. aa.l 



DEX03 60^,014. nt. 2 



4q21.1 



462-1605 



119 



DEX0360_Q15,nt.l 



4q21.1 



DEX0360_Ql6.nt,l 



2q35 



DEX03 60_Q16.nt.2 



15q26.1 



DEX0360__Ql6.nfc.3 



15q26.1 



DEX0360_J)16.nt.4 



15q26.1 



15q26.1 



33-717 



120 



360-663 



121 



636-1953 



122 



64-1317 



123 



283-1153 



124 



120-687 



125 



DEX03 60_013 . aa . 1 
DEX0360, 014. aa.l" 



DEX03 60^0 14. aa.2 
DEX03 60_015.aa.l" 



DEX0360^016.aa.l 



PEX0360_016.aa.2 



DEX0360_016.aa.3 



DEX03 60^016 ,aa, 4 



24 
25 



DEX03 60^016. nt. 5 



DEX0360_Q17.nb-l 



15q26.1 



118-456 



6p21.1 



126 



718-2245 



127 



DEX0360__016.aa.5 



DEX0360_017.aa.l 



26 



27 



28 



29 



30 



31 



32 



DEX0360_017.nt.2 



DEX0360_017.nt.3 



6p21.1 



466-1756 



PEX0360_017.nt.4 



6p21.1 



128 



718-2245 



DEX0360_017 .nt . 5 



6p21.1 



127 



DEX03 60_017.aa.2 



718-2245 



DEX0360_017 .nt . 6 



6p21.1 



127 



DEX0360_017.aa.l 



718-2245 



127 



DEX03 60_017 .aa.l 



DEX0360_018.nt.l 



6p21.1 



718-2245 



127 



DEX03 60_017 .aa.l 



DEX0360_019 .nt . 1 



DEX0360_020.nt.l 



lq21.2 
llq22 . 1 



308-674 



129 



DEX0360_017.aa,l 



2980-5275 



16pl3.3 



130 



PEX0360_018 . aa . 1 



1-806 



131 



DEX03 60_019.aa.l 



DEX03 60_02 0 . aa . 1 



34 



35 



36 



DEX03 60^021. nt . 1 



DEX0360_022 .nt.l 



18q21.32 



471-771 



132 



DEX0360_023.nt.l 



*19ql3.2 



227-647 



133 



DEX0360_024.nt.l 



7p21.1 



1-411 



8q24.13 



134 



81-672 
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PEX0360_021.aa.l 



DEX03 60_022.aa.l 



DEX0360_023.aa.l 



DEX03 60_024 .aa.l 



DEX0360_025.nt.l 



3q22.1 



1-212 



136 



39 



40 



DEX0360_026.nt.l 



DEX0360_Q27.nt.l 



*12pll.22 



22-548 



137 



DEX0360_028 .nt.l 
PEX0360_028.nt.2" 



94-472 



5pl5.33 



138 



DEX0360_026.aa-l 



579-900 



139 



DEX0360_027.aa.l 



42 



DEX03 60_029 .nt .1 
DEX03 60_030 .nt .1 



5pl5.33 



7-721 



5ql4.3 



140 



1-206 



141 



DEX03 60^02 8. aa.2 



DEX03 60^029. aa.l 



12ql3.12 



303-2793 



142 



PEX0360_030.aa.l 



45 



DEX0360_030.nt.2 



DEX03 60^031. nt.l 



12ql3 . 12 



449-866 



17q21.1 



143 



118-1504 



144 



DEX03 60_030.aa.2 



PBX03 60^031 . aa . 1 
.aa. 2 



47 



48 



DEX0360_031.nt.2 



DEX0360__032.nt.l 



17q21.1 



13-196 



145 



DEXQ360_ 



.032 .nt .2 
.032. nt. 3 



168-1050 



DEX03 60_031. 



168-921 



146 
147 



DEX03 60^032. aa.l 



DEX03 60_032 



.aa.2 
.aa.3 



51 



52 



53 



DEX0360. 



DEX03 60. 



DEX0360, 
DEX0360 



.033 
.033 



168-864 



nt,l 
nt.2 



13q34 



148 



452-2567 



.033. nt. 3 



13q34 



149 



1-487 



DEX03 60_032 
PEX03 60_033 



DEX0360_034.nt.l 



13q34 



150 



16-102 



151 



DEX03 60^033. aa.2 



17ql2 



1-309 



152 



DEX03 60_033. aa. 3 



DEX03 60 



,034 
034. 



PEX0360_034 
DEX0360_Q34 



.nt.2 
.nt.3 



17ql2 



10-635 



153 



DEX0360 



aa.2 



56 



57 



58 



DEX03 60_035.nt.l 



DEX0360_036.nt.l 



17ql2 
2q32.3 



1-309 



152 



220-1367 



154 



DEX03 60_034.aa.l 



DEX0360 



.037. 
.037, 



nt.l 
nt.2 



16pl3.3 
16pl3. 3 



570-1374 



PEX03 60_035.aa.l 



155 



578-1253 



156 



DEX03 60_03 6.aa.l 



DEX0360, 
DEX0360 



037 
037 
.03 8 



60 



61 



DEX0360 



DEX0360_038.nt.l 



16pl3.3 



578-1481 



DEX0360_038.nt.2 



10q22.3 



157 



142-575 



aa.l 
aa.2 



10q22.3 



158 



1-352 



DEX03 60_ 



-aa.l 



159 



DEX03 60_038. 
DEX0360__039, 



63 



DEX0360_ 



DEX0360. 



.039 
.039. 



nt.l 
nt.2 



llql3.1 



1-235 



Ilql3.1 



160 



1-235 



aa. 1 



160 



.039 
.039 



65 



DEX0360„039 



DEX0360_040 



nt.3 
nt.l 



llql3.1 



1-235 



15q22.31 



160 



199-514 



DEX0360. 



.aa. 1 



161 



DEX0360_040 
DEX0360_041 



67 



68 



DEX0360_041.nt.l 



DEX0360_041.nt.2 



6p22.3 



1-118 



DEX03 60_041.nt.3 



6p22.3 



253-1380 



6p22.3 



162 
163 



.aa . 1 



149-1277 



DEX0360_041.aa.2 



164 



XBOBOi 
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69 



70 



71 



DEX036CL.Q42 .nt . 1 
DEX03 60,043 .nt.l 



DEX0360_044.nt.l 



12ql4.3 



9q22.31 



295-919 



1-216 



292-2470 



165 



166 



167 



DEX0360_042.aa.l 



DEX0360_043 .aa.l 



DEX0360_044 . aa . 1 



DEX0360_044.nt.2 



73 



DEX03 60,045. nt.l 



9q22.31 



1272-1689 



168 



74 



DEX0360_045.nt.2 



1-205 



169 



DEX0360_ 044. aa- 2 



75 



DEX03 60_046.nt.l 



620-1208 



76 



DEX0360_046.nt.2 



8pll.21 



170 



DEX0360_045.aa.l 



88-410 



DSX0360_045.aa.2 



8pll.21 



171 



85-405 



DEX0360_0 4 6 . aa . 1 



172 



DEX0360^046.aa.2 



78 



DEX03 60,046. nt. 3 



DEX03 60_047.nt.l 



8pll.21 



2-395 



173 



79 



80 



DEX0360,048.nt.l 
DEX0360„048.nt.2 



6q22.1 



1-208 



174 



DEX0360_046.aa.3 



»lp!2 



2985-5616 



175 



DEXO 3 6 0,0 4 7 . aa . 1 



2913-5262 



DEX03 60. 



176 



DEX0360 



.048 
048 



aa. 1 



82 



PEX0360_049.nt.l 



2p25.2 



DEX0360_050.nt.l 



17-1367 



177 



83 



84 



DEX0360_051.nt.l 
DEX0360_052.nt.l 



18qll.2 



352-2339 



6ql4 . 1 



178 



DEXO 3 60^049 . aa . 1 



684-1392 



DEX03 60^050 . aa . 1 



179 



Ilpl5.5 



989-1463 



180 



DEX03 60^051. aa.l 



DEX03 60_052 . aa . 1 



86 



DEX0360_052.nt.2 



87 



DEX0360_053.nt.l 



88 



DEX0360_053.nt.2 



89 



DEX0360_054.nt.l 



DEX0360_055.nt.l 



90 



91 



DEX0360__056.nt.l 



DEX0360_057.nt.l 



92 



93 



DEX03 60^057. nt. 2 



DEX0360__058. 



94 



DEX0360 



.059 
.060 



nt.l 
nt.l 



llp!5 . 5 



904-1378 



llplS.l 



180 



2-812 



DEXO 3 6 0^0 52 . aa . 1 



181 



llplS.l 



59-1151 



DEXO 3 6 0_ 0 5 3 . aa.l 



182 



5ql3 . 3 



322-811, 



DEX03 60^053. aa. 2 



183 



10q26.12 



1-130 



DEX03 60_054 . aa . 1 



184 



Xq24 



115-520 



185 



DEX0360_Q55 . aa . 1 



lq22 



217-1407 



DEX03 60_056.aa.l 



186 



lq22 



856-1624 



187 



DEXO 3 60_Q57 . aa . 1 



8q24.23 



1-171 



188 



DEX0360_057 . aa . 2 



10q26.13 



471-1629 



DEX0360_05 8 . aa . 1 



189 



DEX0360 



96 



DEX0360_Q60 



97 



nt.l 
nt.2 



lq23 . 1 



1291-1825 



190 



98 



DEX0360_Q60.nt.3 



1541-2075 



DEX0360_060.aa.l 



DEXO 3 60_060 . nt . 4 



lq23 . 1 



190 



1023-1557 



DEX03 60_060.aa.l 



190 



.nt.5 



100 



101 



DEX0360_060. 
DEXO 3 60__060 .nt . 6 



lq23 . 1 



895-1430 



DEX03 60_060.aa.l 



190 



lq23 , 1 



731-1265 



190 



DEX03 60_060.aa.l 



DEX03 60_ 



102 



DEXO 3 6 0_ 



.060 
.060. 



Iq23.1 



872-1406 



DEXO 3 6 0_0 6 0 . aa . 1 



nt.7 



190 



lq23.1 



103 



nt.8 



907-1441 



DEX0360_060 .nt . 9 



lq23.1 



190 



528-1062 



^23.1 



190 



402-937 



190 



DEX0360_060.aa.l 



DEX03 60_060.aa.l 



DEX0360_060.aa.l 



10 



For the polypeptides of the invention, the following attributes were found, 
epitopes, post translation^ modifications, signal peptides and transmembrane domains. 
Antigenicity (Epitope) prediction was performed through the antigenic module in the 
EMBOSS package. Rice, P., EMBOSS: The European Molecular Biology Open Software 
Suite, Trends in Genetics 16(6): 276-277 (2000). The antigenic module predicts 
potentially antigenic regions of a protein sequence, using the method of Kolaskar and 
Tongaonkar. Kolaskar, AS and Tongaonkar, PC, A semi-empirical method for prediction 
of antigenic determinants on protein antigens, FEBS Letters 276: 172-174 (1990). 
Examples of post-translational modifications (PTMs) and other motifs of the BSPs of this 
invention are listed below. In addition, antibodies that specifically bind such post- 
translational modifications may be useful as a diagnostic or as therapeutic. The PTMs and 
other motifs were predicted by using the ProSite Dictionary of Proteins Sites and Patterns 



DEX-0360 



131 



10 



15 



PATENT 



(Bairoch etaL, Nucleic Acids Res. 25(1):217-221 (1997)), the following motifs, including 
PTMs, were predicted for the BSPs of the invention. The signal peptides were detected by 
using the SignalP 2.0, see Nielsen et al., Protein Engineering 12, 3-9 (1999). Prediction 
of transmembrane helices in proteins was performed by the application TMHMM 2.0, 
"currently the best performing transmembrane prediction program", according to authors 
(Krogh etaL, Journal of Molecular Biology, 305(3):567-580, (2001); Moller etal. y 
Bioinformatics, 17(7):646-653, (2001); Sonnhammer, etaL, A hidden Markov model for 
predicting transmembrane helices in protein sequences in Glasgow, et al Ed. Proceedings 
of the Sixth International Confere nce on Intelligent Systems for Molecular Biolopy. pages 
175-182, Menlo Park, CA, 1998. AAAI Press. The PSORT H program may also be used 
to predict cellular localizations. Horton et al., Intelligent Systems for Molecular Biology 5: 
147-152 (1997). The table below includes the following sequence annotations: Signal 
peptide presence; TM (number of membrane domain, topology in orientation and 
position); Amino acid location and antigenic index (location, Al score, length); PTM and 
other motifs (type, amino acid residue locations). 



SeqID 



DEX0360_ 
OOl.aa.l 



DEX0360_ 
002.aa.l 



Signal P 



N 



N 



TMHMM 



0 -o 



Antigenicity 



104-114,1.158; 7- 
16,1.157; 53- 
67,1.106; 89- 
97,1.091; 29- 
35,1.089; 37- 
45,1.077 



191-209,1.254; 
504-523,1.201; 
134-146,1.198; 
41-48,1.175; 17- 
28,1.172; 396- 
402,1.133; 90- 
109,1.13; 258- 
266,1.129; 279- 
288,1.111; 469- 
476,1.11; 623- 
634,1.104; 67- 
73,1.096; 553- 
561,1.091; 216- 
223,1.088; 113- 
122,1.087; 439- 
448,1.082; 151- 
158,1.082; 525- 
532,1.072; 230- 
236,1.071; 77- 
85,1.071; 364- 
370,1.067 



PTM 



Myristyl 96-101; 



Wto_Domain_l 360- 
385, 392-417, 467- 
492; Amidation 503- 
506; 

Asn_Glycosylation 
18-21, 153-156, 156- 
159, 259-262, 277- 
280, 612-615, 645- 
648, 652-655; 
Camp_Phospho_Si te 
540-543; 

Ck2_Phospho_Si te 
81-84, 281-284, 282- 
285, 293-296, 304- 
307, 314-317, 327- 
330, 358-361, 380- 
383, 487-490, 590- 
593, 602-605, 623- 
626; Myristyl 133- 
138, 349-354, 548- 
553, 580-585, 587- 
592; 

Pkc_ Phospho_Site 9- 
11, 20-22, 31-33, 
58-60, 89-91, 92-94, 
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179-181, 183-185, 
421-423, 430-432, 
474-476, 514-516, 
555-557, 623-625, 
649-651; 


DEX0360_ 
003.aa.l 


N 


0 -o 


27-48,1.145; 5- 
20,1.109; 76- 
85,1.088; 87- 
98,1.08 


Ck2_Phospho_Si te 
56-59, 89-92; 
Pkc_Phospho_Si t e 
28-30, 56-58, 127- 
129; 


DEX03 60_ 
003 .aa. 2 


N 


0 -o 


42-144,1.183; 29- 
37,1.176; 4- 
17,1.167 


Amidation 95-98; 
Myristyl 27-32, 29- 
34, 102-107; 


DEX0360_ 
O04.aa.l 


N 


3 - 

o52- 

74x81 

98oll 
1- 

1331 


39-76,1.208; 4- 
20,1.197; 78- 
136,1.168; 26- 
36,1.167 


Ck2_Phospho_S i t e 
112-115; 

Leuc ine_2 ipper 111- 
132; 

Pkc_Phospho_Si t e 
26-28; 


DEX03 60_ 
OOS.aa.l 

• 


N 


0 -o 


212-226,1.235; 
496-508,1.194; 
83-95,1.193; 132- 
157,1.17; 181- 
209,1.169; 103- 
129,1.159; 512- 
520,Ul57; 465- 
485,1.151; 286- 
337,1.143; 252- 
274,1.143; 58- 
79,1.138; 411- 
419,1.138; 436- 
448,1.138; 382- 
405,1.131; 276- 
284,1.128; 4- 
23,1.127; 346- 
380,1.113; 47- 
55,1.098; 487- 
493,1.075; 244- 
250,1.061 


Camp_Phospho_S i te 
148-151, 493-496; 
Ck2_Phospho_Si te 
58-61, 75-78, 134- 
137, 138-141, 234- 
237, 261-264, 389- 
392, 408-411, 452- 
455, 454-457; 
G lyc o s aminogly can 
157-160; Myristyl 
167-172; 

Pkc_Phospho_Si t e 
234-236, 468-470, 
492-494; 


DEX03 60_ 
006 .aa.l 


N 


0 -o 


90-152,1.166; 
420-435,1.158; 
275-321,1.134; 
31-77,1.134; 353- 
366,1.124; 200- 
245,1.12; 386- 
418,1.117; 184- 
lyJil.lOo; 259— 
268,1.098; 15- 
24,1.098; 368- 
384,1.092 


Amidation 164-167, 
169-172, 179-182, 
333-336, 338-341; i 
Camp_Phospho_Si te 
347-350; 

Ck2__Phospho_Site 
69-72, 127-130, 173- 
176, 313-316, 342- 
345, 407-410; 
Myristyl 60-65, 
304-309, 349-354; 
Pkc_JPhospho_Site 
173-175, 342-344; 


DEX0360_ 
007.aa.l 


N 


1 - 

±52- 

74o 


41-81,1.21; 91- 
137,1.189; 17- 
29,1.128 


Asn__Glycosylation 
90-93; 

Camp_Phospho_Site 
3-6; Myristyl 65- 
70, 96-101; 
Pkc_Phospho_Si t e 
12-14, 32-34, 53-55, 
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92-94; 


DEX0360_ 


N 


0 -o 


14-29,1.149; 157- 


AsnjSlycosylation 


008 . aa. 1 






179,1.123; 105- 


38-41, 76-79; 








114,1.096; 120- 


Ck2_Phospho_Si te 








132,1.096; 31- 




148-151; 








46,1.081; 135- 




Pkc_Phospho__Si te 








143,1.074; 64- 




44-46, 131-133, 152- 








71,1.073 




154, 182-184; 


DEX03 60_ 


N 


0 -o 


71-111,1.241; 


4- 


Ck2_Phospho__Si te 


009 . aa. 1 






19,1.181; 122- 




20-23, 66-69, 75-78; 








129,1.155; 43- 




Pkc__Phospho_Si te 








66,1.143; 22- 




42-44; 








34,1.14; 113- 












120,1.118 






DEX0360_ 


N 


0 -o 


216-256,1.241 




Amidation 55-58; 


009 .aa. 2 






100-110,1.201 




Camp_ Pho spho__Si t e 








143-156,1.179 




64-67; 








124-139,1.173 




Ck2 _Pho spho_S i t e 








161-173,1.163, 




17-20, 18-21, 168- 








267-274,1.155 




171, 211-214, 220- 








187-211,1.143 




223; Leucine_Zipper 








113-121,1.14; 


62- 


136-157; Myristyl 








87,1.118; 258- 




27-32, 90-95, 116- 








265,1.118; 41- 




121, 149-154;- 








49,1.115; 4- 




Pkc_Phospho_J3i te 








22,1.108; 90- 




32-34, 55-57, 94-96, 








97,1.055 




128-130; 


DEX0360_ 


N 


0 -o 


82-101,1.245; 




Asn__Glycosylation 


010 .aa.l 






151-171,1.216; 


45-48, 174-177, 301- 








325-337,1.171; 


304; Myristyl 340- 








20-33,1.17; 282- 


345; 








323,1.167; 360- 


Pkc_Phospho_Si t e 








383,1.14; 179- 




67-69, 124-126, 183- 








188,1.128; 214- 


185, 241-243, 265- 








227,1.115; 200- 


267 ; 








209,1.109; 66- 




Prokar_Lipoprotein 








74,1.098; 272- 




DO no. 








280,1.07; 122- 












128,1.066 








y 


u — o 


4-70,1-215; 98- 


- 

Asn_Gly cosylat ion 


uxi . aa . x 






113,1.099; 76- 




79-82, 102-105; 








83,1.084; 121- 




Myrxstyl 89-94, 








133,1.062; 88- 




118-123, 142—147; 








96,1.059 






ncv men 


N 


t 

1 — 


62-100,1.293; 


23- 


Ck2_Phospho_Si t e 


UIa . del . X 




o / u— 


49,1.153 




22-25, 34-37, 53-56; 












Pkc_Phospho_Site 












X4— xd ; 












Prokar_ Lipoprotein 












80-90; 


E>EX03 60_ 


N 


1 - 


410-433,1.277; 


Amidation 96-99; 


013. aa.l 




o4U- 


34-45,1.229; 387- 


Asn_Glyc osyla t i on 






4301 


401,1.176; 291- 


29-32, 180-183, 183- 








297,1.151; 121- 


186, 225-228, 295- 








138,1.142; 304- 


298; 








312,1.108; 17- 




Camp_ Phospho_Si te 








29,1.106; 439- 




98-101; 








450,1.101; 7- 




Ck2_Phospho_S i t e 








14,1.097; 143- 




71-74, 72-75, 121- 








150,1.089; 74- 




124, 172-175, 189- 
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82,1.079; 207- 


192, 195-198, 234- 








216,1.073; 270- 


237, 293-296, 332- 








279,1.072; 159- 


335; Myristyl 83- 








167,1.066; 359- 


88, 85-90, 181-186, 








366,1.064; 240- 


232-237, 241-246, 








246,1.061; 372- 


363-368; 








378,1.055 


Pkc_Phospho_Si te 










51-53, 101-103, 104- 










106, 142-144, 143- 










145, 185-187, 216- 










218, 242-244, 255- 










257, 259-261, 262- 










264, 367-369, 392- 










394, 407-409, 410- 










412; 










Prokar_Lipoprotein 










358-368; 


DEX0360_ 


N 


0 -o 


5-38,1.277; 215- 


Asn_Glycosylation 


014 .aa. 1 






269,1.266; 96- 


278-281; 








152,1.214; 280- 


Camp_Phospho_Si t e 








311,1.186; 42- 


272-275; 








62,1.182; 194- 


Ck2_Phospho_Site 








210,1.163; 369- 


80-83, 113-116, 162- 








377,1.161; 158- 


165, 175-178, 297- 








172,1.143; 317- 


300, 327-330, 333- 








329,1.126; 182- 


336, 343-346, 348- 








189,1.076; 73- 


351, 353-356, 365- 








79,1.07; 361- 


368; Ijeucine_Zipper 








367,1.066 


13-34; Myristyl 95- 










100; 










Pkc_Pho spho_S i t e 










187-189, 215-217, 










258-260, 314-316; 










Tyr_.Phospho_Si te 










184-192; 


DEX0360_ 


N 


0 -o 


62-116,1.266; 


Asn^_Glycosylation 








127-158, 1.186; 


125-128; 








41-57,1.163; 216- 


Camp_Phospho__si te 








224,1.161; 164- 


119-122; 








176,1.126; 29- 


Ck2_Phospho_Si t e 








36,1.076; 208- 


22-25, 144-147, 174- 








214, 1 . 066 


177, 180-183, 190- 










193, 195-198, 200- 










203, 212-215; 










Myristyl 15-20; 










Pkc_Phospho_Si te 










34-36, 62-64, 105- 










lO / , lol— 163 ; 










Tyr_Phospho_Si t e 










31-39; 


DEX0360_ 


y 


1 - 


48-95,1.27; 36- 


Ck2_Phospho_S i t e 


OlS.aa.l 




i62- 


46,1.134; 8- 


26-29; Myristyl 72- 






84o 


25,1.122 


77, 92-97; 










Pkc_Phospho_S i t e 










98-100; 


DEX0360_ 


Y 


0 -o 


4-15,1.225; 17- 


Asn__Glycosylation 


016. aa. 1 






45,1.22; 289- 


101-104, 398-401; 








299,1.202; 55- 


Ck2_Phospho_Site 








76,1.192; 357- 


82-85, 162-165, 241- 








366,1.179; 251- 


244, 408-411; 



DEX-0360 




135 


PATENT 








270,1.148; 189- 


jaynacyi. AQ2— 107, 








208,1.13; 276- 


181-186 lR«5-ion 








284,1.106; 375- 










385,1.104; 108- 


415-420 41 








124,1.094; 141- 


421— 42fi A9cc /i-ia 








148,1.058; 308- 


428-433 ; 








314,1.044; 152- 


Plfr* PHr\crr , »Vir\ C-! *- 
*«***_*ilUopHO^.O ICS 








158,1.042 


69—71 1 m_1 ftR ice 










158 1 fiO^t 91/1 
JL -*o , X06 a *X04| 2X4 — 










?16 4fm_4m- 










J.*J»i*__AnitLtji ^ / j — ^ zj Q. ; 


DEX0360_ 


v 
j 


0 -o 


7-19,1.287; 268- 


Asn_biycosylation 


016. aa. 2 






278,1.202; 336- 


52—55 377— 1RO- 








345,1.179; 107- 


ruospno oice 








127,1.175; 230- 


141— 144 99<i— .991 








249,1.148; 168- 


387— 39ft- Mvt'i cfvl 
jo/ jayrisuyi 








187,1.13; 27- 


20-Jj, 29-34, 53-58, 








37,1.11; 255- 


16ft— 1 Gci i <;o 








263,1.106; 354- 


2 1 2—2 / / t JOl-iOO, 








364,1.104; 59- 










75,1.094; 287- 


jon.^nc a f\ a vino 
4UU — 41)3, 404— 409, 








293,1.044; 131- 


407-41 9 . 








137,1.042 












34 — DO, 1J5— XJ7, 141— 










±%J, X9-5 — X95, 3o4— 










IOC. T/TI-i Tm^K o c /i 

ooOf xan^iman 234- 










273 ; 


DEX0360_ 


N 


0 -o 


140-150,1.202; 


Asn__Gly c o sy 1 a t i on 


016 . aa 3 






29-60,1.194; 208- 


72-75, 249-252; 








217,1.179; 65- 


v- jv^ xMi o spno o ice 








79,1.163; 102- 


33 JO, 92—93, 239 — 








121,1.148; 127- 


OgO. Mvri cshvl CO _ 








135,1.106; 226- 


73 144-149 








236,1.104; 159- 










165,1.044 


275 272-277 276- 










281 ?7Q- 984 • 




















5. 86-88. 256-258- 










JL CLLl 1IUUI1 x ^ o — JL 4 3 ; 


DEX03 60_ 


N 


0 -o 


39-49,1.202; 107- 


& * *_ JL jf \j o x ct t JL on 


016. aa. 4 






116,1.179; 125- 


148-151; 








135,1.104; 27- 


Ck_2 PIiostdIio Sifce 








37,1.058; 58- 


xjo— xox, wycibLyi 








64,1.044 


15-20, 43-48, 132- 










137, 165-170, 169- 










174, 171-176, 175- 










180, 178-183; 










Pkc^Phospho^Site 










155-157; 


DEX0360_ 


N 


0 -o 


4-15,1.169; 43- 


Ami da t ion 104-107; 


016. aa. 5 






53,1.162; 72- 


Ck2_Phospho_jSi t e 








88,1.071; 20- 


35-38; Myristyl 21- 








29,1.068 


26; 


DEX0360_ 


N 


0 -o 


223-244,1.245; 


Atp_Gtp_A 194-201; 


017.aa.l 






431-469,1.232; 


Amidation 139-142; 








51-79,1.227; 343- 


Asn_Glycosylation 








361,1.222; 289- 


120-123; 








309,1.22; 277- 


Ck2_Phospho_Si t e 








286,1.204; 311- 


26-29, 94-97, 165- 








338,1.193; 147- 


168, 227-230, 255- 



DEX-0360 



136 



PATENT 



DEX0360. 
017 .aa. 2 



DEX0360_ 
018 . aa. 1 



N 



N 



0 -o 



0 -i 



160,1.185 
106,1.165 
501,1.158 
425,1.135 
221,1.128 
180,1.105 
48,1.104; 
379,1.099 
188, 1.097 
205, 1.085 
134,1.078 
20,1.068; 
482,1.052 



? 81- 
; 484- 
; 395- 
; 212- 
; 173- 
; 42- 
365- 
; 182- 
; 195- 
; 128- 
; 13- 
476- 



144-165,1.245 
352-390,1.232 
264-282,1.222 
210-230,1.22; 
198-207,1.204; 
232-259,1.193; 
68-81,1.185; 4 
27,1.165; 405- 
422,1.158; 316 
346,1.135; 133 
142,1.128; 94- 
101,1.105; 286 
300,1.099; 103 
109,1.097; 116 
126,1.085; 49- 
55,1.078; 397- 
403,1.052 



28-49,1.157; 105- 
114,1.146; 73- 
83,1.115; 61- 
68,1.076 



258, 287-290, 309- 
312, 315-318, 380- 
383, 393-396, 485- 
488, 505-508; 
Myristyl 31-36, 62- 
67, 91-96, 397-402, 
456-461, 490-495; 
Pkc_Pho spho_S i t e 
43-45, 287-289, 365- 
367, 473-475, 480- 
482, 485-487, 498- 
500; Cy t ochr ome_C 
455-460; 

Pr okar_Lipopr o t ein 
85-95; 



Atp_Gtp_A 115-122; 
Amidation 60-63; 
Asn_Glycosylation 
41-44; 

Ck2_Phospho_Site 
15-18, 86-89, 148- 
151, 176-179, 208- 
211, 230-233, 236- 
239, 301-304, 314- 
317, 406-409, 426- 
429; Myristyl 12- 
17, 318-323, 377- 
382, 411-416; 
Pkc_Phospho_Si te 
208-210, 286-288, 
394-396, 401-403, 
406-408, 419-421; 
Cytochrome_C 376- 
381; 



Asn__Gly c osy 1 a t i on 
62-65; 

Ck2_Phospho_Si be 5 - 
8; Myristyl 30-35, 
38-43; 

Pkc_Phospho_Sxte 5- 
7, 22-24, 117-119; 
Rgd 99-101; 



DEX0360_ 
019.aa.l 



N 



0 -o 



84-96,1.25; 22- 
73,1.243; 326- 
358,1.218; 743- 
757,1.218; 654- 
665,1.206; 705- 
739,1.174; 589- 
650,1.171; 195- 
214,1.168; 554- 
587,1.151; 516- 
550,1.148; 503- 
509,1.136; 389- 
397,1.136; 446- 
454,1.124; 685- 
699,1.121; 380- 
386,1.115; 484- 
499,1.112; 473- 
481,1.111; 436- 
444,1.104; 295- 



Amidation 570-573; 
Asn_Glycosylation 
323-326, 609-612, 
702-705; 

Ck2_Phospho_jS i t e 
62-65, 158-161, 295- 
298, 379-382, 387- 
390, 460-463, 513- 
516; Myristyl 25- 
30, 82-87, 119-124, 
139-144, 289-294, 
293-298, 309-314, 
504-509, 508-513, 
622-627, 695-700, 
714-719; 

Pkc_Pho spho_Si t e 
85-87, 338-340, 362- 
364, 370-372, 441- 



DEX-0360 



137 



PATENT 



DEX03 60_ 
020. aa.l 



N 



0 -o 



303,1 

417,1 

253,1 

134,1 

20,1 

317,1 

430,1 

276,1 

108,1 

467,1 

679,1 



.102; 

.099; 

.094; 

.091-; 

082; 

.082; 

.079; 

.078; 

.065; 

.061; 

.051 



410- 
247- 
110- 
11- 
309- 
423- 
263- 
99- 
460- 
673- 



211-231,1.229; 
137-156,1.186; 
87-114,1.168; 68- 
83,1.156; 57- 
63,1.129; 159- 
166,1.088; 18- 
28,1.075; 240- 
246,1.066; 31- 
38,1.043 



443, 519-521, 545- 
547, 685-687; 
Prokar_Lipoprotein 
620-630; 



Ck2_Phospho_Site 
239-242; 

Glycosaminoglycan 
57-60, 118-121; . 
Myristyl 52-57, 60- 
65, 132-137, 136- 
141, 151-156; 
Pkc_JPhospho__Si te 
128-130, 194-196, 
256-258; 



DEX03 60_ 
021 .aa. 1 



N 



1 - 

134- 

56o 



59-67,1.232; 29- 
46,1.176; 48- 
56,1.119; 4- 
17,1.115; 75- 
82,1,088 



Spase_I_l 71-78; 
Ck2_Phospho_Site 
19-22, 60-63; 
Myristyl 9-14; Rgd 
80-82; 



DEX03 60_ 
022 .aa.l 



N 



0 -o 



121-136,1.144; 
70-103,1.137; 24- 
35,1.136; 47- 
60,1.095; 111- 
118,1.083 



Ck2_Phospho_Site 
16-19; Myristyl 66- 
7 1 ; Pkc_Phospho_Si te 
7-9, 73-75; 



DEX0360_ 
023. aa.l 



N 



0 -o 



31-53,1.153; 82- 
101,1.124; 116- 
123,1.101; 21- 
27,1.075; 9- 
18,1.06 



Ck2_JPhospho_Si te 
12-15, 22-25; 
Myristyl 18-23, 26- 
3 1 ; Pkc_Phospho_Si t e 
33-35, 80-82, 102- 
104, 112-114; 



DEX0360_ 
024. aa.l 



N 



0 -o 



74-89,1.266; 6- 
30,1.222; 95- 
115,1.216; 185- 
193,1.186; 44- 
56,1.182; 160- 
168,1.14; 33- 
39,1.098; 129- 
141,1.073 



Ck2_Phospho_Si te 
115-118, 123-126; 
Myristyl 5-10; 
Pkc_Phospho__Site 
149-151, 184-186; 



DEX0360_ 
025. aa.l 



N 



0 -i 



14-30,1.142; 55- 
66,1.125; 33- 
41,1.09 



DEX0360_ 
026. aa.l 



0 -o 



58-69,1.244; 148- 
168,1.153; 5- 
17,1.131; 30- 
37,1.122; 118- 
132,1.119; 81- 
95,1.115; 98- 
104,1.055 



Amidation 138-141; 
Ck2_JPhospho_Site 
56-59; Myristyl 26- 
31, 145-150, 148- 
153; 

Pkc_Phospho_Si te 
29-31, 138-140; 



DEX0360_ 
027. aa.l 



N 



0 -i 



21-32,1.156; 102- 
115,1.134; 6- 
13,1.098; 71- 
77,1.074; 94- 



AsruGlycosylation 
48-51; 

Ck2_Phospho_Site 
38-41, 52-55, 53-S6; 



DEX-0360 



138 



PATENT 



100,1.057 



Myristyl 124-129; 
Pkc_Phospho_Site " 
26-28. 84-86, 125- 
127; 



DEX0360_ 
028 .aa. 1 



28-44,1,18; 90- 
103,1.176; 60- 
84,1.129 



Amidation 19-22; 
Ck2_Phospho_Si te 
45-48, 69-72; 
Myristyl 91-96; 
Pkc_Phospho_jSite 7- 
9; 



DEX0360_ 
028. aa. 2 



N 



184-196,1.196; 
92-102,1.123; 
206-221,1.11; 12- 
39,1.095; 148- 
169,1.09; 49- 
58,1.078; 60- 
67,1.077; 223- 
234,1.075; 72- 
78,1.06 



Asn__Glycosylation 
91-94, 118-121; 
Ck2_Phospho_Site 
81-84, 107-110; 
Gly cos aminoglyc an 
16-19, 157-160; 
Myristyl 15-20, 
116-121, 207-212, 
208-213; 

Pkc__Pho spho_JS i t e 
42-44, 101-103, 201- 
203, 225-227, 228- 
23 0; Ef_Hand 73-85, 
140-152; 



DEX03 60_ 
029.aa.l 



N 



47-56,1.114; 27- 
45,1.107 



Camp_Phospho_S i t e 
22-25; 

Ck2_Phospho_Site 7- 
10, 25-28, 49-52; 
Pkc_Phospho_Si te 
25-27, 31-33, 65-67,- 



DEX0360_ 
030.aa.l 



N 



0 -o 



427-447,1.229; 
301-326,1.203; 
797-823,1.202; 
757-779,1.186; 
705-717,1.176; 
465-509,1.17; 
720-750,1.169; 
136-155,1.162; 
32-41,1.153; 514- 
525,1.152; 372- 
396,1.151; 540- 
559,1.148; 329- 
354,1.14; 239- 
261,1.137; 658- 
676,1.129; 625- 
638,1.129; 276- 
288,1.128; 684- 
693,1.128; 201- 
224,1.126; 607- 
614,1.125; 164- 
176,1.115; 117- 
131,1.108; 80- 
86,1.107; 562- 
571,1.107; 181- 
193,1.102; 640- 
648,1.102; 8- 
26,1.101; 585- 
605,1.093; 363- 
370,1.091; 50- 
66,1.086; 398- 



Asn_Glycosylation 
536-539; 

Camp__Phospho_Si te 
236-239, 352-355; 
Ck2_Phospho_Si te 
196-199, 231-234, 
274-277, 384-387, 
431-434, 517-520, 
585-588, 593-596, 
618-621, 626-629, 
659-662, 812-815; 
Glyc o s aminogly can 
137-140; Myristyl 
140-145, 160-165, 
171-176, 241-246, 
279-284, 443-448, 
504-509; 

Pkc__Phospho_Si te 3- 
5, 31-33, 84-86, 
103-105, 166-168, 
184-186, 227-229, 
242-244, 368-370, 
413-415, 426-428, 
625-627, 658-660, 
747-749, 794-796; 
Tyx_Phospho_Si te 
785-793; 



DEX-036C 


> 


139 


PATENT 








405,1.08; 695- 










703,1.08; 410- 










418.1.08* 782- 










791,1.075; 265- 










271,1.074; 574- 










581,1.06 




DEX0360_ 


y 


0 -o 


106-132, 1.202; 


XrXlO SP no . O lUc 


030. aa. 2 






66-88,1.186; 22- 


191 —1 94 • Mirr-S «a**vr1 
—**j» x^*si , raytistyi 








34,1.175; 48- 


-J J *± w r jj — *» # ; 








64,1.13; 4- 


Pkc Phosr>lio Site* 








14,1.103; 91- 


103-10S * 








100, 1.075 


«fc YX_ ( fm^oyoO al Cc 










94—102; 


DEX0360_ 


N 


0 -o 


98-109.1 186- 


aiiikj Jrn o s pno o ice 


031.aa.l 






216-242 1 18* 










120-146 1 156 • 


riiospn o a ice 








369-380 1 118- 


X / V — JL/j| ^D/— £OU| 








169-186 1 117- 


"3 7 — "3 *7 Q /inn 








80-88 1 11*7* 411 - 


^ O "3 /it jioi /toe 

ft^j-ft^Oi 432-435; 








448.1.11- 301- 


Glycosairtinocflycaii 








JU/, l.uyy; 343 — 


33 0-333; Myristyl 








357.1 098* 5- 


***a— yj.— So, 120— 








14.1 094* 313- 










323,1.091; 421- 


200 213— 91ft oi 








427 1 Oft* 7 * • £Q _ 


-sxy, ^15-220, 216- 








74.1.079; 41- 


991 9 1 7— 99**> . 








50,1.079; 55- 


"Pier* P*h Qn*hrk C«i (- a o _ 








62.1.069.* 391- 


•5 1*31— 1*3*3 on*; -jno 








403,1.058; 160- 


257—259 *309-*3nA 








167,1.034 


330-332 343-345 










363-365 455-457- 


DEX0360_ 


N 


0 -o 


30-47,1.11; 20- 




031. aa. 2 






26, 1. 085 


99 — *?R "31 — *3A . 










« JSXr ±rxlC?5piJO Ol C e 










54-56; 


DEX0360_ 


y 


0 -o 


242-253.1 236* 


*p--*v^ lr X1CJ opng _j ICS 


032 .aa. 1 






76-86 1 208* 101 — 


CC_CQ ICO ICC -t r» 
3D— OH, lOO— 








119 1 19* 97fi— 


1*71 1*7C i *7 a t 
x/JL, 1/3-178, 202— 








291,1.19; 256- 


205. 238-241* 








269,1.186; 166- 


Comnlexl 24k 171- 








187,1.178; 127- 


189 ; Mvristvl 38- 








143,1.165; 36- 


43, 162-167. 183- 








43,1.092; 63- 


188, 234-239, 274- 








70,1.076; 148- 


279; 








159,1.071; 4- 


Pkc Phojsoho Site* 








15,1.064; 222- 


202-204. 225-227- 








228,1.056; 230- 










236,1.035 




DEX0360_ 


y 


0 -o 


761-86.1 208- 9"3fi- 


wJ*La rliOSpnO^, Dice 


032. aa. 2 






247,1.198; 101- 


56-59, 152-155, 168- 








119.1.19; 166- 


171, 175-178, 202- 








187,1.178; 127- 


205, 238-241; 








143,1.165; 36- 


Complexl_24k 171- 








43,1.092; 63- 


189; Myristyl 38- 








70,1.076; 148- 


43, 162-167, 183- 








159,1.071; 4- 


188, 234-239; 








15,1.064; 222- 


Pkc_Phospho__Si te 








228,1.056 


202-204, 225-227, 










240-242; 


DEX0360_ 


y 


0 -o 


161-229,1.255; 


Ck2 Phospho Site 



DEX-036C 


> 


140 


PATENT 


032. aa. 3 






76-86 1 208- 101- 


R6— i ^7 — i i;c . 

JO J-*# Xj£-1jj,' 








119 1 1 Q •* 1 *?"7 
, X . X .7 , Xa& / 


Myristyx 38-43; 








143.1 165 • 16- 


•rjvu Jrriosjpno ox ce 


• 






43 1 092- 61- 


7 7'4 — 1 1 £ . 








70 1 076« Idft. 










155 1 071 • 4 — 










15.1 064 




DEX0360_ 


Y 


8 - 




Asn_Gly c osy 1 a t i on 


033 .aa.l 




o285- 


-?«3A :— OZ J , X . Z<&4 ; 4 — 


1 f\Q 11*1 loo n e% •>■» 

109-112, 179-182, 






307i3 


16 1 "51 O • OQ£ 


211-214, 235-238; 






14- 




Cantp_Phospho — Si te 






336o3 


7fli i i*7/i. no 
/UX/X.x/4; J / o- 


60-63 ; 






51- 


jjO;1,i/j; zoo— 


Ck2_Phospho_Si te 






373i4 


294 1 1 6R • 1 fiO- 


yu— yj, ioJ-186, 237- 






28- 


120 1 1 Rft • ***>«■;_ 


-fl4U, 327-330, 518— 






450o4 


11ft 1 1 R7 ♦ 111 — 


KOI CC1 c c il 

. DDl-554 ; 






55- 


TOO 1 1/1*7. » nn 

J , J. . x4 / ; 499— 


Myristyl 121-126, 






477i4 




332-337, 371-376, 






98- 


220 1 17 ft • 144 — 


<JUo- ftll, 424 — 429, 






520o5 


3 7 o , 1 . 12 5 ; 90- 


434-439, 447-452, 






54- 


Q O -I 191. CI _ 


530-535, 535-540, 






573i5 


61 i nftfi ■ i 


057-662, 658—663, 






80- 


1 67 1 nflQ . £*3 


660-665; 






602o 


fiR 1 Oft** . /CRt;» 


Pkc_Phospho_S i t e 








qoj,1.0oj; 675— 


58-60, 139-141, 213- 








682,1.081; 125- 


215, 237-239, 318- 








111 1 r\G.cz. 1 i a 
xoX/x.Uoo; 139- 


320, 407-409 , 689- 








145 1 04"? • 1 77- 


oyi; Rgct 409-411; 








190, 1 . 044 


J- y x _atr no spao, o ice 










41 7—4 1ft. 

*t* X a£ — f± -L O , 


DEX0360_ 


N 


2 - 


48-113, 1 .224; 


V- cmiiJ irxio S pno o ICS 


033 .aa. 2 




o64- 


117-146 1 216- 4- 








86il2 


11,1.132; 148- 


26—31 35-40 17-47- 






6- 


154,1.122; 16- 








148o 


23 , 1 . 081 


1ft— 40 « 


DEX03 60_ 


N 


0 -o 


5-23, 1 .13 




033 .aa. 3 










DEX0360_ 


N 


0 -o 


44-51 1 12- 4- 


HmiQacion oo— /l; 


034. aa.l 






16 1 lift- 71- 

•LW,X.XXO, / «J 


Canip^Phospho^Si te 








90, 1.093 ; 57- 


98—1 01 • 

.7 O — XU X , 








63,1.06 I 


Olc*7 DVinenl^/s t-^> 

v--^^ xrxio spno _ox ce 










21—74 • 

at< X afi^f , 










« x w ti to emu jiio y xyc axi 










S'l — Sft • Nti/ri ofvl Q 

j j jo, rayatiscyi 3 y — 










44, 51-56; ' 










*r JrXlO spriO 0 1C6 










21-23 . • 97-99 • 


DEX0360_ 


XT 

N 


0 -o 


111-141 1 174- 
xxj — xyx, x . x / *ft; 


Asn_Glycosylation 


034. aa. 2 






177-186 1 14- 


fii — fie . 
oo — oo ; 








161-168,1.133; 


Ck2_Phospho__Si te 








194-204,1.117; 


21-24, 31-34, 84-87, 








62-82,1.114; 98- 


134-137, 172-175; 








107,1.08; 44- 


Myristyl 40-45, 49- 








51,1.08 


54, 156-161; 










Pkc_Phospho_Si te 










57-59; 










Prokar_Lipoprotein 










195-205; 


DEX0360_ 


N 


5 - 


311-330,1.226; 4- 


/^nidation 96-99; 


035. aa.l 




o48- 


14,1.182; 252- 


Asn Glycosylation 



9l 



DEX-0360 
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PATENT 



DEX0360_ 
036.aa.l 



N 



65123 
5- 

257o2 

80- 

302i3 

09- 

331o3 

51- 

370i 



0 -o 



275,1.174; 40- 
68,1.173; 344- 
378,1.159; 277- 
291,1.155; 108- 
114,1.118; 144- 
151,1.106; 194- 
209,1.097; 119- 
125,1.088; 235- 
245,1.08; 160- 
177,1.074; 19- 
28,1.073; 299- 
305,1.072 



187-212,1.258; 
82-100,1.189; 
143-173,1.178; 
11-27,1.136; 42- 
72,1.128; 177- 
184,1.121; 258- 
264/1.107; 219- 
235,1.103 



133-136, 187-190, 
236-239, 313-316; 
Camp_Phospho__Si te 
98-101; 

Ck2_Phospho__Si t e 
138-141, 163-166, 



170-173, 
Myristyl 
240-245, 
250-255, 
254-259, 
304-309, 
362-3 67; 
Pkc_Phospho_Si t e 
40-42, 282-284; 



212-215; 

121-126, 
244-249, 
253-258, 
300-305, 
308-313, 



Ck2__Phospho_Site 
165-168, 202-205, 
240-243; Myristyl 
80-85, 81-86, 84-89, 
95-100, 100-105, 
120-125, 178-183; 
Pkc_Phospho_Si t e 
182-184; 



DEX0360_ 
037.aa.l 



N 



187-212,1.258; 
143-173,1.178; 
11-27,1.136; 75- 
96,1.128; 42-- 
69,1.128; 177- 
184,1.121 



DEX0360_ 
037. aa. 2 



N 



1 - 

o247- 

269i 



231-288,1.292 
208-218,1.205 
143-173,1.178 
11-2.7,1.136; 75- 
96,1.128; 42- 
69,1.128; 177- 
184,1.121; 188- 
196,1.112 



Canip_Phospho__Site 
74-77; 

Ck2_Phospho_Si te 
165-168, 202-205; 
Myristyl 120-125, 
178-183; 

PkcJPho spho_S i t e 
182-184; 



Camp__Phospho_Si te 
74-77; 

Ck2_Phospho_Si t e 
165-168, 209-212, 
278-281; Myristyl 
120-125, 178-183, 
230-235, 232-237; 
Pkc_JPhospho__Si te 
182-184; 



DEX0360_ 
038.aa.l 



N 



0 -o 



120-134,1.162; 
37-63,1.15; 16- 
25,1.138; 92- 
100,1.089; 72- 
90,1.076 



DEX0360_ 
038. aa. 2 



N 



13-24,1.192; 95- 
113,1.139; 57- 
69,1.097; 86- 
92,1.093; 29- 
39,1.075 



DEX0360_ 
039.aa.l 



11-54,1.18; 60- 
74,1.178 



Ck2_Phospho_Site 
15-18, 36-39, 81-84, 
137-140; Myristyl 
108-113, 125-130; 
Pkc_Phospho_Si te 
15-17, 68-70; 



Ck2_Phospho_Si te 
45-48; 

Glyco saminoglyc an 
15-18, 87-90; 
Myristyl 13-18, 16- 
21, 73-78, 86-91, 
96-101; 

Pkc_JPhospho_Si te 
37-39, 45-47, 80-82, 
87-89; Rgd 50-52; 
Prokar_Lipopro t e in 
104-114; 



Cainp_Phospho_Si t e 
11-14; 



DEX-O360 




142 


PATENT 

A. tl A Mil A ^ JL 










t- it2_ J?no spno_S ice 




* 






/8-B1; Myristyl 64- 










69, 72-77; 










«*Kc_Jt*no spno__S ite 7 — 










9, 14-16, 50-52; 


DEX03 60 


N 


0 -o 


CI CO 1 1 RC . A 


Asn_Glyc o syla t ion 


040 aa 1 








40-43 ; 








42 , 1 . 041 


Ck2_Phospho_Si te 










78-81/ 82-85; 










Glycosaminoglycan 










95-98; Myristyl 17- 










22 , JO— JO, DO- Oi, 










OC 1 A 1 _ 

So- 101 ; 










Pkc Phospho_Si t e 










45-47, 46-48, 64-66, 










•7Q an o a o >i _ 
/o— oO, o2— oft; 










Tyr_Phospho_Si te 











47-53 ; 


UCiAU J D U 


N 


0 -O 


4-34, 1 . 151 


Myristyl 30-35; 


u*4x . aa > J. 








DEXU J DO 


N 


0 -o 


157-169, 1. 166; 


Ami da t ion 60-63; 


u 4 1 . aa . 2 






343-354,1.14; 


Asn_Glyc o sy 1 a t i on 








107-115, 1 - 103 ; 


214-217, 300-303; 








172-186, 1. 098; 


Camp_Pho spho__S ite 








Tin AAA 1 A A £T 


105-108, 303-306; 








328-336, 1 . 095 ; 


Ck2_Phospho_Site 








od—100,1.09; 274— 


24-27, 37-40, 164- 








285,1.08; 63- 


167, 209-212, 235- 








01,1.06; 309- 


238, 236-239, 237- 








319,1.072; 119- 


240, 248-251, 249- 








1 "5 *3 "1 ATA- 1 O *7 

Ijj, 1.072; 137- 


252, 256-259, 302- 








i A ~i i act . too 
JL4J , 1 . Ub2 ; loo — 


305, 306-309, 311- 








2Uo , 1 . 0 S 1 


314, 312-315, 326- 










329, 374-377; 










Myristyl 90-95, 










123-128, 133-138; 










Pkc_Phospho_Si te 










2ft— 2b, 1U4— lOo , 127— 










129, 194-196, 201- 










2UJ, 209—211, 264— 










2 bo , 27 5-277, 278- 










2oU, 2oX— 2oJ, 21? 4 — 










2yo, 295-297, 301- 










JUJ, JU2— JUft, o jj- 










Jjj/ Jft /— J£9, 365- 










Jo/, J / ft— 37 o; 


DEX03 60 


N 


0 -o 


13 /~ioj>, l.loo; 


Amidation 60—63; 


041 aa 3 






i. lft; 


Asn_Glyc o sy 1 a t i on 








xu /-IAD, 1 . lu J ; 


214-21T, 300-303; 








172*-186, 1 . 098; 


\- cuufcj__niu ofjxivj o ice 








219-229,1.096; 


105-108, 303-306; 








328-336,1.095; 


Ck2_Phospho_Si t e 








86-100,1.09; 274- 


24-27, 37-40, 164- 








285,1.08; 63- 


167, 209-212, 235- 








81,1.08; 309- 


238, 236-239, 237- 








319,1.072; 119- 


240, 248-251, 249- 








133,1.072; 137- 


252, 256-259, 302- 








143,1.052; 188- 


305, 306-309, 311- . 








203,1.037 


314, 312-315, 326- 










329, 374-377; 



DEX-0360 
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PATENT 



Myristyl 90-95, 
123-128, 133-138; 
Pkc_Phospho_S i t e 
24-26, 104-106, 127- 
129, 194-196, 201- 
203, 209-211, 
266, 275-277, 
280, 281-283, 
296, 295-297, 
303, 302-304, 
335, 347-349, 



264- 
278- 
294- 
301- 
333- 
365- 



367, 374-376; 



DEX0360_ 
042 .aa.l 



7 - 

olO- 

28i41 

58o63 

85i90 

112ol 

22- 

144il 

49- 

166ol 

79- 

201i 



4-113,1.251; 122- 
144,1.208; 146- 
204,1.168 



Ck2_Phospho_Si t e 
79-82, 91-94, 119- 
122, 180-183; 
Leuc ine_Z ipper 179- 
200; Myristyl 56- 
61 ; Pkc_Phospho_JSite 
35-37, 119-121; 



DEX0360_ 
043 .aa.l 



N 



0 -o 



22-46,1.114 



Canrp_Phospho_Site 
38-41; 

Ck2_Pho spho__S i t e 
49-52, 53-56; 
Myristyl 58-63; 
Pkc_Pho spho_S i t e 
37-39, 41-43; 



DEX0360_ 
044 .aa.l 



N 



0 -o 



552-569,1.221; 
389-409,1.207; 
577-592,1.184; 
173-187,1.181; 
501-511,1.163; 
603-614,1.159; 
631-639,1.155; 
423-433,1.152; 
648-661,1.152; 
711-722,1.149; 
267-317,1.144; 
29-52,1.137; 348- 
357,1.133; 257- 
263,1.125; 202- 
220,1.11; 148- 
170,1.109; 114- 
123,1.107; 234- 
245,1.104; 535- 
542,1.103; 101- 
108,1.093; 680- 
693,1.082; 193- 
199,1.077; 11- 
lS, 1.076; 327- 
334,1.07; 622- 
629,1.067; 668- 
674,1.067; 461- 



Amidation 446-449; 
Asn_Gly c osy la t i on 
208-211, 291-294, 
341-344; 

Camp_Pho spho_S i t e 
448-451, 528-531; 
Ck2_Phospho_Site 
81-84, 126-129, 391- 
394, 419-422, 456- 
459, 458-461, 491- 
494, 508-511, 534- 
537, 545-548, 624- 
627, 663-666, 691- 
694, 711-714; 
Glycosaminoglycan 
5-8; Myristyl 23- 
28, 204-209, 264- 
269, 415-420, 487- 
492, 518-523, 564- 
569, 645-650; 
Pkc__Phospho_ Si t e 5 - 
7, 73-75, 270-272, 
386-388, 419-421, 
446-448, 482-484, 
531-533, 534-536, 
542-544, 554-556, 



DEX-0360 144 PATENT 









468,1.066; 695- 
701,1.045; 247- 
253,1.027 


599-601, 659-661; 


DEX0360_ 
044 . aa . 2 


N 


0 -o 


56-73,1.221; 81- ' 
97,1.184; 5- 
15,1.163; 116- 
135,1.156; 100- 
110,1.117; 39- 
46,1.103 


Camp_Phospho__Site 
32-35; 

Ck2__Phospho_S i t e 
12-15, 38-41, 49-52; 
Myristyl 22-27, 68- 
73, 106-111; 
Pkc_Phospho_Si te 
35-37, 38-40, 46-48, 
58-60; 


DEX0360_ 
045.aa-l 


N 


0 -o 


4-23,1.122; 49- 
55,1.095 


Amidation 30-33; 
Ck2_Phospho_Site 
36-39; Myristyl 30- 
3 5 ; Pkc_Phospho_Si te 
36-38, 44-46, 63-iS5; 


DEX0360_ 
045. aa. 2 


N 


0 -o 


29-81,1.173; 84- 
103,1.156; 132- 
141,1.155; 4- 
14,1.107; 105- 
121,1.099; 19- 
27,1.069 


Ck2_Pho spho__Si t e 
12-15, 134-137; 
Myristyl 182-187, 
188-193; 

Pkc_Phospho_J3 i t e 
88-90, 107-109, 175- 
177; 


DEX0360_ 
046.aa.l 


N 


0 -i 


92-103,1.125; 6- 
28,1.107; 65- 
72,1.086 


Camp_J?hospho_Si te 
90-93, 104-107; 
Ck2_Phospho_Si te 
48-51; 

Pkc_Phospho_Site 
20-22, 36-38, 107- 
109; 


DEX0360_ 
046. aa. 2 


N 


0 -i 


92-103,1.125; 6- 
28,1.107; 65- 
72, 1.086 


Camp_Phospho_Si te 
90-93, 104-107; 
Ck2_Phospho__Site 
48-51; 

Pkc_Phospho_Site 
20-22, 36-38, 107- 
109; 


DEX0360_ 
046. aa. 3 


N 


0 -o 


31-53,1.107; 90- 
97,1.086; 10- 
17,1.075; 112- 
118,1.061 


Asn_Glycosylation 
127-130; 

Camp_Phospho_Si te 
115-118; 

Ck2_Phospho_Site 
12-15, 73-76; 
Pkc_Phospho_Si te 
30-32, 45-47, 61-63; 


DEX03 60_ 
047 .aa.l 


N 


0 -i 


45-52 1 117- Q— 
18,1.094; 20- 
27,1.075 


T a«1 y— i n V\A *7 4 ■ - T_ri_ J~_ -mi ^ 

beucme^ipper ou— 
51; 


DEX0360_ 
048 .aa.l 


N 


0 -o 


130-141,1.208; 
196-218,1.184; 
71-87,1.183; 175- 
193,1.182; 323- 
331,1.175; 268- 
279,1.161; 524- 
558,1.157; 378- 
391,1.155; 228- 
235,1.152; 348- 
362,1.136; 402- 


Amidation 796-799, 
801-804, 812-815; 
Asn_Glyc o sy 1 a t i on 
232-235, 493-496; 
Cairrp_Phospho_Si te 
9-12, 803-806; 
Ck2_JPhospho_JS i t e 
185-188, 366-369, 
437-440, 464-467, 
479-482, 495-498, | 



DEX-0360 H5 PATENT 









414,1.135; 663- 


514-517, 523-526, 








709,1.134; 41- * 


550-553, 701-704, 








59,1.13; 722- 


759-762; Mynstyl 








784,1.123; 433- 


44-49, 81-86, 150- 








444,1.116; 478- 


155, 153-158, 225- 








485,1.112; 817^ 


230, 385-390, 546- 








826,1.106; 833- 


551; 








873,1.1; 647- 


Pkc_JPliospho_JSi t e 7- 








656,1.098; 588- 


9, 15-17, 39-41, 73- 








625,1-092; 289- 


75, 244-246, 507- 








298,1.09; 18- 


509, 805-807, 806- 








30,1.085; 466- 


808; 








476,1.079; 575- 


Ty r__Phospho_Si te 








581,1.072; 158- 


321-329; 








168,1.066; 95- 










101,1.051 




DEX03 6O_ 


N 


0 -Q 


36-47,1.208; 102- 


Amidation 702-705, 


048 .aa.2 






124,1.184; 81- 


707-710, 718-721; 






99,1.182; 229- 


Asn_Glycosylation 








237,1.175; 174- 


138-141, 399-402; 








185,1.161; 430- 


Camp_Phospho__S i t e 








464,1.157; 284- 


709-712; ■ 








297,1.155; 134- 


Ck2_Phospho_Site 








141,1.152; 254- 


91-94, 272-275, 343- 








268,1.136; 308- 


346, 370-373, 385- 








320,1.135; 569- 


388, 401-404, 420- 








615.1.134; 628- 


423, 429-432, 456- 








690,1.123; 339- 


459, 607-610, 665- 








350.1.116; 384- 


668; Myristyl 56- 








391,1.112; 723- 


61, 59-64, 131-136, 








732,1.106; 739- 


291-296, 452-457; 








779,1.1; 553- 


Pkc_Pho spho — S i t e 








562,1.098; 494- 


150-152, 413-41b, 








531,1.092; 195- 


711-713, 712-714; 








204,1.09; 372- 


Tyr_J?hospho — Site ( 








382,1.079; 481- 


o o o o ^ c . 








487,1.072; 64- 










74 , 1 . 066 




DEX0360_ 


N 


0 -o 


184-215, 1 .243 ; 


A tp G t p__A Zo4-a / J. ; 


049.aa.l 






71-105, 1 . 238; 


flnaaation zz— <sd, 








107-122, 1 .23; 


1 O <? 1 Q Q . 

loo-lo:* ; 








346-378, 1.206; 


k^yla fnospno oite 








421-428, 1.175; 


A/o— z/y, joj~ joo, 








431-444, 1. 172; 










268-290, 1. 163; 


r^jTiscyA 6o-jif 








31-50.1.154; 219- 


126-131, 127-132, 








246,1.153; 249- 


131-136, 264-269, 








259,1.145; 324- 


395-400; 








332,1.141? 143- 


Pkc_Phospho_J5i te 








163,1.136; 59- 


268-270, 280-282, 








68,1.117; 302- 


327-329; 








317,1.111; 4- 


Tyr_Phospho_Site 








27,1.109; 402- 


412-419; 








408,1.098; 129- 










136,1.092; 334- 










344,1.083; 173- 










179,1.04 




DEX0360_ 


N 


0 -o 


416-440,1.249; 


Asi\_Glycosylation 


050. aa. 1 






536-547,1.217; 


58-61, 167-170, 175- 






394-406,1.206; 


178, 232-235, 258- 



DEX-0360 
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PATENT 









151-159,1.16; 18- 


261, 296-299, 312- 








25,1.141; 81- 


315, 345-348, 359- 








90,1.138; 575- 


362; 








596,1.136? 639- 


Cantp_Phospho_Site 








654,1.129; 516- 


84-87, 107-110, 171- 








534,1.113; 188- 


174; 








218, 1. 109; 447- 


Ck2_Phospho_Site 








454,1.108; 32- 


17-20, 68-71, 73-76, 








38,1.106; 292- 


111-114, 115-118, 








298,1.103; 617- 


129-132, 141-144, 








625,1.1; 488- 


303-306, 308-311, 








503,1.1; 305- 


367-370, 414-417, 








318,1.096; 549- 


447-450, 569-572, 








563,1.095; 139- 


586-589, 628-631; 








145,1.092; 127- 


Myristyl 165-170, 








133,1.09; 57- 


201-206, 400-405, 








66,1.088; 329- 


408-413, 546-551, 








340,1.088; 261- 


624-629; 








268,1.087; 608- 


Pkc_Phospho__S i t e 7 - 








615,1.081; 355- 


9, 16-18, 17-19, 83- 








367,1.08; 462- 


85, 115-117, 153- 








470,1.076; 174- 


155, 169-171, 197- 








182,1.065; 369- 


199, 261-263, 293- 








375,1.063; 245- 


295, 347-349, 356- 








251,1.024 


358, 465-467; 


DEX0 3 60 


N 


0 -o 


160-170, 1.175; 


Asn_Glycosylation 


051 . aa. 1 






53-63,1.149; 67- 


54-57; 








74,1.112; 207- 


Camp_Phospho_S i t e 








215,1.105; 19- 


85-88; | 








26,1.096; 120- 


Ck2_Phospho_JSi te 








129,1.073; 99- 


55-58, 88-91, 97- 








107,1.07; 90- 


100; 








96, 1. 059 


Pkc_Phospho_Si t e 










36-38, 142-144, 192- 










194; 


I/litAU -5 O U 


KT 
W 


o -o 


40-49,1.152; 14- 


Ck2_Phospho_Si te 3 - 


vja . aa • a. 






34,1.143; 137- 


6, 55-58, 95-98, 








154,1.127; 51— 


119-122; Myristyl 








59,1.122; Ds- 


12-17, 14-19, 27-32, 








n's i i i o . i o c 
oj, JL. ily; 125 — 


31-36, 39-44, 43-48, 








131 , 1 . 094; 9o- 


44-49, 87-92, 126- 










1J1, 142—147; 










Pkc_Phospho_Si t e 












95-97 ; 


Dc.AU j ov 


N 


0 -o 


225-244, 1.131; 


Ck2_Pho spho_S i t e 


1 

W J J . Ctct . JL 






yo-104 , 1 . 102 ; 


18-21, 26-29, 48-51, 








153 -I/O, 1.084; 


59-62, 161-164, 168- 








123-129 1 079- 


171 1 QLonn . 








260-266,1.063; 


I*eucine_Zipper 215- 








249-258,1.062; 


236; Myristyl 11- 








201-208,1.058; 5- 


16, 92-97, 258-263; 








18,1.056; 115- 


Pkc_Pho spho_JSi t e 








121,1.053 


161-163, 176-178; 










Tyr_Pho spho_Si t e 










27-34, 38-45, 126- 










132; Ef_Hand 108- 










120, 160-172; 


DEX0360_ 


Y 


1 - 


5-28,1.211; 89- 


Ck2_Phospho_Si te 


053 .aa. 2 




i5- 


102,1.159; 50- 


25-28, 106-109, 129- 






27o 


68,1.14; 34- 


132, 158-161, 169- 



JLWIjX-0361 


> 
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PATENT 








43,1.125; 249- 
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Example 2:Relative Quantitation of Gene Expression 

Real-Time quantitative PCR with fluorescent Taqman® probes is a quantitation 
detection system utilizing the 5'- 3* nuclease activity of Taq DNA polymerase. The 
5 method uses an internal fluorescent oligonucleotide probe (Taqman®) labeled with a 5* 
reporter dye and a downstream, 3' quencher dye. During PCR, the 5'-3' nuclease activity 
of Taq DNA polymerase releases the reporter, whose fluorescence can then be detected by 
the laser detector of the Model 7700 Sequence Detection System (PE Applied Biosystems, 
Foster City, CA, USA). Amplification of an endogenous control is used to standardize the 

1 0 amount of sample RNA added to the reaction and normalize for Reverse Transcriptase 
(RT) efficiency. Either cyclophilin, glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH), ATPase, or 18S ribosomal RNA (rRNA) is used as this endogenous control. 
To calculate relative quantitation between all the samples studied, the target RNA levels 
for one sample were used as the basis for comparative results (calibrator). Quantitation 

15 relative to the "calibrator** can be obtained using the comparative method (User Bulletin 
#2: ABI PRISM 7700 Sequence Detection System). 

The tissue distribution and the level of the target gene are evaluated for every 
sample in normal and cancer tissues. Total RNA is extracted from normal tissues, cancer 
tissues, and from cancers and the corresponding matched adjacent tissues. Subsequently, 
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first strand cDNA is prepared with reverse transcriptase and the polymerase chain reaction 
is done using primers and Taqman® probes specific to each target gene. The results are 
analyzed using the ABI PRISM 7700 Sequence Detector. The absolute numbers are 
relative levels of expression of the target gene in a particular tissue compared to the 
5 calibrator tissue. 

One of ordinary skill can design appropriate primers. The relative levels of 
expression of the BSNA versus normal tissues and other cancer tissues can then be 
determined All the values are compared to the calibrator. Normal RNA samples are 
commercially available pools, originated by pooling samples of a particular tissue from 

1 0 different individuals. 

The relative levels of expression of the BSNA in pairs of matched samples may 
also be determined. A matched pair is formed by mRNA from the cancer sample for a 
particular tissue and mRNA from the normal adjacent sample for that same tissue from the 
same individual. AH the values are compared to the calibrator. 

15 In the analysis of matching samples, the BSNAs that show a high degree of tissue 

specificity for the tissue of interest These results confirm the tissue specificity results 
obtained with normal pooled samples. Further, the level of mRNA expression in cancer 
samples and the isogenic normal adjacent tissue from the same individual are compared. 
This comparison provides an indication of specificity for the cancer state (e.g. higher 

20 levels of mRNA expression in the cancer sample compared to the normal adjacent). 

Altogether, the high level of tissue specificity, plus the mRNA overexpression in 
matched samples tested are indicative of SEQ ID NO: 1-103 being a diagnostic marker for 
cancer. 

Example 3: Protein Expression 

25 The BSNA is amplified by polymerase chain reaction (PCR) and the amplified 

DNA fragment encoding the BSNA is subcloned in pET-21d for expression in E. coli. In 
addition to the BSNA coding sequence, codons for two amino acids, Met-Ala, flanking the 
NH 2 -terminus of the coding sequence of BSNA, and six histidines, flanking the 
COOH-terminus of the coding sequence of BSNA, are incorporated to serve as initiating 

30 Met/restriction site and purification tag, respectively. 
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An over-expressed protein band of the appropriate molecular weight may be 
observed on a Coomassie blue stained polyacrylamide gel. This protein band is confirmed 
by Western blot analysis using monoclonal antibody against 6X Histidine tag. 

Large-scale purification of BSP is achieved using cell paste generated from 6-liter 
5 bacterial cultures, and purified using immobilized metal affinity chromatography (IMAC). 
Soluble fractions that are separated from total cell lysate were incubated with a nickel 
chelating resin. The column is packed and washed with five column volumes of wash 
buffer. BSP is eluted stepwise with various concentration imidazole buffers. 

Example 4: Fusion Proteins 

10 The human Fc portion of the IgG molecule can be PCR amplified, using primers 

that span the 5'and 3* ends of the sequence described below. These primers also should 
have convenient restriction enzyme sites that will facilitate cloning into an expression 
vector, preferably a mammalian expression vector. For example, if pC4 (Accession No. 
209646) is used, the human Fc portion can be Iigated into the BamHI cloning site. Note 

15 that the 3' BamHI site should be destroyed. Next, the vector containing the human Fc 
portion is re-restricted with BamHI, linearizing the vector, and a polynucleotide of the 
present invention, isolated by the PCR protocol described in Example 2, is Iigated into this 
BamHI site. Note that the polynucleotide is cloned without a stop codon, otherwise a 
fusion protein will not be produced. If the naturally occurring signal sequence is used to 

20 produce the secreted protein, pC4 does not need a second signal peptide. Alternatively, if 
the naturally occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. See, e.g., WO 96/34891 . 

Example 5: Production of an Antibody from a Polypeptide 

In general, such procedures involve immunizing an animal (preferably a mouse) 
25 with polypeptide or, more preferably, with a secreted polypeptide-expressing cell. Such 
cells may be cultured in any suitable tissue culture medium; however, it is preferable to 
culture cells in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
serum (inactivated at about 56°C), and supplemented with about 10 g/1 of nonessential 
amino acids, about 1,000 U/ml of penicillin, and about 100, yg/ml of streptomycin. The 
30 splenocytes of such mice are extracted and fused with a suitable myeloma cell line. Any 
suitable myeloma cell line may be employed in accordance with the present invention; 
however, it is preferable to employ the parent myeloma cell line (SP20), available from 
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the ATCC. Afterfusion, the resulting hybridoma cells are selectively maintained in HAT 
medium, and then cloned by limiting dilution as described by Wands et at., 
Gastroenterology 80: 225-232 (1981). 

The hybridoma cells obtained through such a selection are then assayed to identify 
clones which secrete antibodies capable of binding the polypeptide. Alternatively, 
additional antibodies capable of binding to the polypeptide can be produced in a two-step 
procedure using anti-idiotypic antibodies. Such a method makes use of the fact that 
antibodies are themselves antigens, and therefore, it is possible to obtain an antibody 
which binds to a second antibody. In accordance with this method, protein specific 
antibodies are used to immunize an animal, preferably a mouse. The splenocytes of such 
an animal are then used to produce hybridoma cells, and the hybridoma cells are screened 
to identify clones which produce an antibody whose ability to bind to the protein-specific 
antibody can be blocked by the polypeptide. Such antibodies comprise anti-idiotypic 
antibodies to the protein specific antibody and can be used to immunize an animal to 
induce formation of further protein-specific antibodies. 

Example 6: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA is isolated from individual patients or from a family of individuals that have 
a phenotype of interest. cDNA is then generated from these RNA samples using protocols 
known in the art. See, Sambrook (2001), supra. The cDNA is then used as a template for 
PCR, employing primers surrounding regions of interest in SEQ ID NO: 1-103. 
Suggested PCR conditions consist of 35 cycles at 95°C for 30 seconds; 60-120 seconds at 
52-58°C; and 60-120 seconds at 70°C, using buffer solutions described in Sidransky etal, 
Science 252(5006): 706-9 (1991). See also Sidransky et al, Science 278(5340): 1054-9 
(1997). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). The 
intron-exon borders of selected exons are also determined and genomic PCR products 
analyzed to confirm the results. PCR products harboring suspected mutations are then 
cloned and sequenced to validate the results of the direct sequencing. PCR products is 
cloned intoT-tailed vectors as described in Holton etal, Nucleic Acids Res., 19: 1156 
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(1991) and sequenced with T7.polymerase (United States Biochemical). Affected 
individuals are identified by mutations not present in unaffected individuals. 

Genomic rearrangements may also be determined. Genomic clones are 
nick-translated with digoxigenin deoxyuridine 5* triphosphate (Boehringer Manheim), and 
FISH is performed as described in Johnson et aL, Methods Cell Biol. 35: 73-99 (1991). 
Hybridization with the labeled probe is carried out using a vast excess of human cot-1 
DNA for specific hybridization to the corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium 
iodide, producing a combination of C-and R-bands. Aligned images for precise mapping 
are obtained using a triple-band filter set (Chroma Technology, Brattleboro, VT) in 
combination with a cooled charge-coupled device camera (Photometries, Tucson, AZ) and 
variable excitation wavelength filters. Johnson (1991). Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of the 
genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated disease. 

Example 7: Method of Detecting Abnormal Levels of a Polypeptide in a Biological 
Sample 

Antibody-sandwich ELISAs are used to detect polypeptides in a sample, preferably 
a biological sample. Wells of a microliter plate are coated with specific antibodies, at a 
final concentration of 0.2 to 10 ug/ml. The antibodies are either monoclonal or polyclonal 
and are produced by the method described above. The wells are blocked so that 
non-specific binding of the polypeptide to the well is reduced. The coated wells are then 
incubated for > 2 hours at RT with a sample containing the polypeptide. Preferably, serial 
dilutions of the sample should be used to validate results. The plates are then washed 
three times with deionized or distilled water to remove unbound polypeptide. Next, 50 :1 
of specific antibody-alkaline phosphatase conjugate, at a concentration of 25-400 ng, is 
added and incubated for 2 hours at room temperature. The plates are again washed three 
times with deionized or distilled water to remove unbound conjugate. 75 :1 of 
4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate (NPP) substrate 
solution are added to each well and incubated 1 hour at room temperature. 
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The reacUon is measured by a microliter plate reader. A standard curve is 
prepared, using serial dilutions of a control sample, and polypeptide concentrations are 
plotted on the X-axis (log scale) and fluorescence or absorbance on the Y-axis (linear 
scale). The concentration of the polypeptide in the sample is calculated using the standard 



curve. 



Example 8: Formulating a Polypeptide 

The secreted polypeptide composition will be formulated and dosed in a fashion 
consistent with good medical practice, taking into account the clinical condition of the 
individual patient (especially the side effects of treatment with the secreted polypeptide 
alone), the site of delivery, the method of administration, the scheduling of administration, 
and other factors known to practitioners. The "effective amount" for purposes herein is 
thus determined by such considerations. 

As a general proposition, the total pharmaceutical^ effective amount of secreted 
polypeptide administered parenterally per dose will be in the range of about 1, ug/kg/day 
to 10 mg/kg/day of patient body weight, although, as noted above, this will be subject to 
therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, the secreted polypeptide is typically administered at a dose rate of about 1 
ug/kg/hour to about 50 mg/kg/hour, either by 1 -4 injections per day or by continuous 
subcutaneous infusions, for example, using a mini-pump. An intravenous bag solution 
may also be employed. The length of treatment needed to observe changes and the 
interval following treatment for responses to occur appears to vary depending on the 
desired effect. 

Pharmaceutical compositions containing the secreted protein of the invention are 
administered orally, rectally, parenterally, intracistemally, intravaginally, intraperitoneally, 
topically (as by powders, ointments, gels, drops or transdermal patch), bucally, or as an 
oral or nasal spray. "Pharmaceutically acceptablecarrier" refers to a non-toxic solid, 
semisolid or liquid filler, diluent, encapsulating material or formulation auxiliary of any 
type. The term "parenteral" as used herein refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 
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The secreted polypeptide is also suitably administered by sustained-release 
systems. Suitable examples of sustained-release compositions include semipermeable 
polymer matrices in the form of shaped articles, e.g., films, or microcapsules. Sustained- 
release matrices include polylactides (U. S. Pat. No.3,773,919, EP 58,481, the contents of 
5 which are hereby incorporated by reference herein in their entirety), copolymers of L- 
glutamic acid and gamma-ethyl-L-glutamate (Sidman, U. et al., Biopolymers 22: 547-556 
(1983)), poly (2-hydroxyethyI methacrylate) (R. Langer et al., J. Biomed. Mater. Res. 15: 
167-277 (1981), and R. Langer, Chem. Tech. 12: 98-105 (1982)), ethylene vinyl acetate 
(R. Langer et al.) or poly-D- (-)-3-hydroxybutyric acid (EP 133,988). Sustained-release 
10 compositions also include liposomally entrapped polypeptides. Liposomes containing the 
secreted polypeptide are prepared by methods known per se: DE Epstein et ah, Proc. Natl. 
Acad. Sci. USA 82: 3688-3692 (1985); Hwang et al., Proc. Natl. Acad. Sci. USA 77: 
4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 1 43,949; EP 142,641 ; Japanese 
Pat Appl. 83-118008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324, the 
15 contents of which are hereby incorporated by reference herein in their entirety. Ordinarily, 
the liposomes are of the small (about 200-800 Angstroms) unilamellar type in which the 
lipid content is greater than about 30 mol. percent cholesterol, the selected proportion 
being adjusted for the optimal secreted polypeptide therapy. 

For parenteral administration, in one embodiment, the secreted polypeptide is 
20 formulated generally by mixing it at the desired degree of purity, in a unit dosage 

injectable form (solution, suspension, or emulsion), with a pharmaceutical^ acceptable 
carrier, i.e., one that is non-toxic to recipients at the dosages and concentrations employed 
and is compatible with other ingredients of the formulation. 

For example, the formulation preferably does not include oxidizing agents and 
25 other compounds that are known to be deleterious to polypeptides. Generally, the 

formulations are prepared by contacting the polypeptide uniformly and intimately with 
liquid carriers or finely divided solid carriers or both. Then, if necessary, the product is 
shaped into the desired formulation. Preferably, the carrier is a parenteral carrier, more 
preferably, a solution that is isotonic with the blood of the recipient. Examples of such 
30 carrier vehicles include water, saline, Ringer's solution, and dextrose solution. Non- 
aqueous vehicles such as fixed oils and ethyl oieate are also useful herein, as well as 
liposomes. 
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Tlie carrier suitably contains minor amounts of additives such as substances that 
enhance isotonicity and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e. g., polyarginine 
or tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 
polymers such as poly vinylpyrrolidone; amino acids, such as glycine, glutamic acid, 
aspartic acid, or arginine; monosaccharides, disaccharides, and other carbohydrates * 
including cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such 
as EDTA; sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or 
nonionic surfactants such as polysorbates, poloxamers, or PEG. 

The secreted polypeptide is typically formulated in such vehicles at a concentration 
of about 0.1 mgfail to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or stabilizers 
will result in the formation of polypeptide salts. 

Any polypeptide to be used for therapeutic administration can be sterile. Sterility 
is readily accomplished by Filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutic polypeptide compositions generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Polypeptides ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampules or vials, as an aqueous solution or as a lyophilized formulation 
for reconstitution. As an example of a lyophilized formulation, 10-ml vials are filled with 
5 ml of sterile-filtered 1 % (w/v) aqueous polypeptide solution, and the resulting mixture 
is lyophilized. The infusion solution is prepared by reconstituting the lyophilized 
polypeptide using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the pharmaceutical compositions 
of the invention. Associated with such container (s) can be a notice in the form prescribed 
by a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use or 
sale for human administration. In addition, the polypeptides of the present invention may 
be employed in conjunction with other therapeutic compounds. 
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Example 9: Method of Treating Decreased Levels of the Polypeptide 

It will be appreciated that conditions caused by a decrease in the standard or 
normal expression level of a secreted protein in an individual can be treated by 
5 administering the polypeptide of the present invention, preferably in the secreted form. 
Thus, the invention also provides a method of treatment of an individual in need of an 
increased level of the polypeptide comprising administering to such an individual a 
pharmaceutical composition comprising an amount of the polypeptide to increase the 
activity level of the polypeptide in such an individual. 
10 For example, a patient with decreased levels of a polypeptide receives a daily dose 

0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the polypeptide is 
in the secreted form. The exact details of the dosing scheme, based on administration and 
formulation, are provided above. 

15 Example 10: Method of Treating Increased Levels of the Polypeptide 

Antisense or RNAi technology are used to inhibit production of a polypeptide of 
the present invention. This technology is one example of a method of decreasing levels of 
a polypeptide, preferably a secreted form, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of a 
20 polypeptide is administered intravenously antisense polynucleotides at 0.5, 1 .0, 1 .5, 2.0 
and 3.0 mg/kg day for 21 days. This treatment is repeated after a 7-day rest period if the 
treatment was well tolerated. The formulation of the antisense polynucleotide is provided 
above. 

25 Example 11: Method of Treatment Using Gene Therapy 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of a 

30 tissue culture flask, approximately ten pieces are placed in each flask. The flask is turned 
upside down, closed tight and left at room temperature over night. After 24 hours at room 
temperature, the flask is inverted and the chunks of tissue remain fixed to the bottom of 
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the flask and fresh media (e. g., Ham's F12 media, with 10% FBS, penicillin and 
streptomycin) is added. The flasks are then incubated at 37°C for approximately one week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The 
monolayer is trypsinized and scaled into larger flasks. pMV-7 (Kirschmeier, P. T. et al., 
DNA, 7: 219-25 (1988)), flanked by the long terminal repeats of the Moloney murine 
sarcoma virus, is digested with EcoRI and Hindm and subsequently treated with calf 
intestinal phosphatase. The linear vector is fractionated on agarose gel and purified, using 
glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified using 
PCR primers which correspond to the 5'and 3'end sequences respectively as set forth in 
Example 3. Preferably, the 5'primer contains an EcoRI site and the 3'primer includes a 
Hindm site. Equal quantities of the Moloney murine sarcoma virus linear backbone and 
the amplified EcoRI and Hindffl fragment are added together, in the presence of T4 DNA 
ligase. The resulting mixture is maintained under conditions appropriate for ligation of the 
two fragments. The ligation mixture is then used to transform bacteria HB 101, which are 
then plated onto agar containing kanamycin for the purpose of confirming that the vector 
has the gene of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
(CS), penicillin and streptomycin. The MSV vector containing the gene is then added to 
the media and the packaging cells transduced with the vector. The packaging cells now 
produce infectious viral particles containing the gene (the packaging cells are now referred 
to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequentiy, the media 
is harvested from a 10 cm plate of confluent producer cells. The spent media, containing 
the infectious viral particles, is filtered through a miilipore filter to remove detached 
producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the 
producer cells. This media is removed and replaced with fresh media. 

If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral vector 
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that has a selectable marker, such as neo or his. Once the fibroblasts have been efficiently 
infected, the fibroblasts are analyzed to determine whether protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
having been grown to confluence on cytodex 3 microcanier beads* 

5 

Example 12: Method of Treatment Using Gene Therapy-In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods to 
treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) sequences 
1 0 into an animal to increase or decrease the expression of the polypeptide. 

The polynucleotide of the present invention may be operatively linked to a 
promoter or any other genetic elements necessary for the expression of the polypeptide by 
the target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, Tabata H. et al Cardiovasc. Res. 35 (3): 470-479 (1997); Chao J 
15 etal. Pharmacol. Res. 35 (6): 517-522 (1997); Wolff J. A. Neuronzuscul Disord. 7 (5): 
314-318 (1997), Schwartz B. etal Gene Then 3 (5): 405-411 (1996); and Tsurumi Y. et 
ah Circulation 94 (12): 3281-3290 (1996); WO 90/1 1092, W0 98/1 1779; U. S. Patent No. 
5,693,622; 5,705,151; 5,580,859, the contents of which are hereby incorporated by 
reference herein in their entirety. 
20 The polynucleotide constructs may be delivered by any method that delivers 

injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues (heart, muscle, skin, breast, liver, intestine and the like). The polynucleotide 
constructs can be delivered in a pharmaceutical^ acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
25 from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 

including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 
agents and the like. However, the polynucleotides of the present invention may also be 
delivered in liposome formulations (such as those taught in Feigner P. L. et al Ann. NY 
Acad ScL 772: 126-139 (1995) and Abdallah B. et al Biol Cell 85 (I): 1-7 (1995)) which 
30 can be prepared by methods well known to those skilled in the art 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in the art 
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can be used for driving the expression of DNA. Unlike other gene therapies techniques, 
one major advantage of introducing naked nucleic acid sequences into target cells is the 
transitory nature of the polynucleotide synthesis in the cells. Studies have shown that non- 
replicating DNA sequences can be introduced into cells to provide production of the 
5 desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues 
within the an animal, including of muscle, skin, brain, breast, liver, spleen, bone marrow, 
thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, 
intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. 

10 Interstitial space of the tissues comprises the intercellular fluid, mucopolysaccharide 

matrix among the reticular fibers of organ tissues, elastic fibers in the walls of vessels or 
chambers, collagen fibers of fibrous tissues, or that same matrix within connective tissue 
ensheathing muscle cells or in the lacunae of bone. It is similarly the space occupied by 
the plasma of the circulation and the lymph fluid of the lymphatic channels. Delivery to 

1 5 the interstitial space of muscle tissue is preferred for the reasons discussed below. They 
may be conveniently delivered by injection into the tissues comprising these cells. They 
are preferably delivered to and expressed in persistent, non-dividing cells which are 
differentiated, although delivery and expression may be achieved in non-differentiated or 
less completely differentiated cells, such as, for example, stem cells of blood or skin 

20 fibroblasts. In vivo muscle cells are particularly competent in their ability to take up and 
express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 Hg/kg body weight to about 50 mg/kg body 
weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and 

25 more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of 

ordinary skill will appreciate, this dosage will vary according to the tissue site of injection. 
The appropriate and effective dosage of nucleic acid sequence can readily be determined 
by those of ordinary skill in the art and may depend on the condition being treated and the 
route of administration. The preferred route of administration is by the parenteral route of 

30 injection into the interstitial space of tissues. However, other parenteral routes may also 
be used, such as, inhalation of an aerosol formulation particularly for delivery to breasts or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked 
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polynucleotide constructs can be delivered to arteries during angioplasty by the catheter 
used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
5 polypeptide of the present invention is prepared in accordance with a standard 

recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 
Five to six week old female and male Balb/C mice are anesthetized by 
10 intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1 .5 cm incision is made on the 
anterior thigh, and the quadriceps muscle is directly visualized. The template DNA is 
injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over one minute, 
approximately 0.5 cm from the distal insertion site of the muscle into the knee and about 
0.2 cm deep. A suture is placed over the injection site for future localization, and the skin 
1 5 is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 15 urn cross-section of the individual 
quadriceps muscles is histochemically stained for protein expression. A time course for 
protein expression may be done in a similar fashion except that quadriceps from different 
20 mice are harvested at different times. Persistence of DNA in muscle following injection 
may be determined by Southern blot analysis after preparing total cellular DNA and HIRT 
supernatants from injected and control mice. 

The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked DNA. 

25 

Example 13: Transgenic Animals 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, guinea 
PJgs. pigs, micro-pigs, goats, sheep, cows and non-human primates, e. g., baboons, 
30 monkeys, and chimpanzees may be used to generate transgenic animals. In a specific 
embodiment, techniques described herein or otherwise known in the art, are used to 
express polypeptides of the invention in humans, as part of a gene therapy protocol. 
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Any technique known in the art may be used to introduce the transgene (Le., 
polynucleotides of the invention) into animals to produce the founder lines of transgenic 
animals. Such techniques include, but are not limited to, pronuclear microinjection 
(Paterson et al., Appl. Microbiol Biotechnol. 40: 691-698 (1994); Carver et aL, 
5 Biotechnology U : 1263-1270 (1993); Wright et al., Biotechnology 9: 830-834 (1991); and 
U. S. Pat No. 4,873,191, the contents of which is hereby incorporated by reference herein 
in its entirety); retrovirus mediated gene transfer into germ lines (Van der Putten et al., 
Proc. Natl Acad. Scl, USA 82: 6148-6152 (1985)), blastocysts or embryos; gene targeting 
in embryonic stem cells (Thompson et al., Cell 56: 313-321 (1989)); electroporation of 
10 cells or embryos (Lo, 1983, Mol Cell Biol 3: 1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e. g., Ulmer et ah, Science 259: 
1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent stem cells 
and transferring the stem cells back into the blastocyst; and sperm mediated gene transfer 
(Lavitrano et al., Cell 57: 717-723 (1989). For a review of such techniques, see Gordon, 
15 'Transgenic Animals," Intl Rev. Cytol. 115:171 -229 (1 989). 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into enucleated 
oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to quiescence 
(Campell et a/., Nature 380: 64-66 (1996); Wilmut etal, Nature 385: 810813 (1997)). 
20 The present invention provides for transgenic animals that carry the transgene in 

all their cells, as well as animals which carry the transgene in some, but not all their cells, 
I. e. f mosaic animals or chimeric. The transgene may be integrated as a single transgene 
or as multiple copies such as in concatamers, e.g., head-to-head tandems or head-to-tail 
tandems. The transgene may also be selectively introduced into and activated in a 
25 particular cell type by following, for example, the teaching of Lasko et al. (Lasko et al., 
Proc. Natl Acad. ScL USA 89: 6232-6236 (1992)). The regulatory sequences required for 
such a cell-type specific activation will depend upon the particular cell type of interest, 
and will be apparent to those of skill in the art. When it is desired that the polynucleotide 
transgene be integrated into the chromosomal site of the endogenous gene, gene targeting 
30 is preferred. Briefly, when such a technique is to be utilized, vectors containing some 

nucleotide sequences homologous to the endogenous gene are designed for the purpose of 
integrating, via homologous recombination with chromosomal sequences, into and 
disrupting the function of the nucleotide sequence of the endogenous gene. The transgene 
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may also be selectively introduced into a particular cell type, thus inactivating the 
endogenous gene in only that cell type, by following, for example, the teaching of Gu et 
al. (Gu et al., Science 265: 103-106 (1994)). The regulatory sequences required for such a 
cell-type specific inactivation will depend upon the particular cell type of interest, and will 

5 be apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant 
gene may be assayed utilizing standard techniques. Initial screening may be accomplished 
by Southern blot analysis or PCR techniques to analyze animal tissues to verify that 
integration of the transgene has taken place. The level of mRNA expression of the 

10 transgene in the tissues of the transgenic animals may also be assessed using techniques 
which include, but are not limited to, Northern blot analysis of tissue samples obtained 
from the animal, in situ hybridization analysis, and reverse transcriptase-PCR (rt-PCR). 
Samples of transgenic gene-expressing tissue may also be evaluated 
immunocytochemically or immunohistochemically using antibodies specific for the 

1 5 transgene product 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more than 
one integration site in order to establish separate lines; inbreeding of separate lines in 

20 order to produce compound transgenics that express the transgene at higher levels because 
of the effects of additive expression of each transgene; crossing of heterozygous 
transgenic animals to produce animals homozygous for a given integration site in order to 
both augment expression and eliminate the need for screening of animals by DNA 
analysis; crossing of separate homozygous lines to produce compound heterozygous or 

25 homozygous lines; and breeding to place the transgene on a distinct background that is 
appropriate for an experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited 
to, animal model systems useful in elaborating the biological function of polypeptides of 
the present invention, studying conditions and/or disorders associated with aberrant 

30 expression, and in screening for compounds effective in ameliorating such conditions 
and/or disorders. 



— — - - ^Q^S S - X^^ ou ISOSfig — 

DEX-0360 163 PATENT 

Example 14: Knock-Out Animals 

Endogenous gene expression can also be reduced by inactivating or "knocking out" 
the gene and/or its promoter using targeted homologous recombination. (E. g., see 
Smithies et al„ Nature 317: 230-234 (1985); Thomas & Capecchi, Cell 51: 503512 (1987); 

5 Thompson et al., Cell 5: 313-321 (1989)) Alternatively, RNAi technology may be used. 
For example, a mutant, non-functional polynucleotide of the invention (or a completely 
unrelated DNA sequence) flanked by DNA homologous to the endogenous polynucleotide 
sequence (either the coding regions or regulatory regions of the gene) can be used, with or 
without a selectable marker and/or a negative selectable marker, to transfect cells that 

10 express polypeptides of the invention in vivo. In another embodiment, techniques known 
in the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be used 

15 to generate animal offspring with an inactive targeted gene (e. g., see Thomas & Capecchi 
1987 and Thompson 1989, supra). However, this approach can be routinely adapted for 
use in humans provided the recombinant DNA constructs are directly administered or 
targeted to the required site in vivo using appropriate viral vectors that will be apparent to 
those of skill in the art 

20 In further embodiments of the invention, cells that are genetically engineered to 

express the polypeptides of the invention, or alternatively, that are genetically engineered 
not to express the polypeptides of the invention (e. g., knockouts) are administered to a 
patient in vivo. Such cells may be obtained from the patient (i.e., animal, including 
human) or an MHC compatible donor and can include, but are not limited to fibroblasts, 

25 bone marrow cells, blood cells (e. g., lymphocytes), adipocytes, muscle cells, endothelial 
cells etc. The cells are genetically engineered in vitro using recombinant DNA techniques 
to introduce the coding sequence of polypeptides of the invention into the cells, or 
alternatively, to disrupt the coding sequence and/or endogenous regulatory sequence 
associated with the polypeptides of the invention, e.g., by transduction (using viral 

30 vectors, and preferably vectors that integrate the transgene into the cell genome) or 

transfection procedures, including, but not limited to, the use of plasmids, cosmids, YACs, 
naked DNA, electroporation, liposomes, etc. 
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Thecoding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The engineered 
cells which express and preferably secrete the polypeptides of the invention can be 
introduced into the patient systemically, e. g., in the circulation, or intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, e. g., genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft (See, for example, Anderson et al. U. S. Patent No. 5,399,349; and 
Mulligan & Wilson, U. S. Patent No. 5,460,959, the contents of which are hereby 
incorporated by reference herein in their entirety). 

When the cells to be administered are non-autologous or non-MHC compatible 
cells, they can be administered using well known techniques which prevent the 
development of a host immune response against the introduced cells. For example, the 
cells may be introduced in an encapsulated form which, while allowing for an exchange of 
components with the immediate extracellular environment, does not allow the introduced 
cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, but 
are not limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated with 
aberrant expression, and in screening for compounds effective in ameliorating such 
conditions and/or disorders. 

While preferred illustrative embodiments of the present invention are described, 
one skilled in the art will appreciate that the present invention can be practiced by other 
than the described embodiments, which are presented for purposes of illustration only and 
not by way of limitation. The present invention is limited only by the claims that follow. 
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SEQUENCES . 

>DEX03 60_001 . nt . 1 

^^=ssssssssss^ssss sssssssss SSS5S 

^CCATTTCCCTAAGATATTCCATAAGGGCCAGTC^^ 
^TGTTGTTGTCAAAGATATGTGGACTAAC 

AGCTOCTTAAATGTCAGAAACTGGATGAGCCAACTGCAAGCAAATGCTTACTGTCAA^ 
TACTAATOGGCAACAAGGCAGACOTACCAGATCAGAGGGAAGTCAATGAACGGCAAG^ 

A ™™ C ?™ CCTCATTGCAT ^^ 

atttataatctaaaactcaacaataaagaaataatattccaagtctctggtttcctaIgata^ 

A ™ AAG 5 mAAGACATOAAAAGA ^^ 

AGA ™ CCAAGATGCTGCCTACG ^ 

atctttgaccaaggtgatgtcagcttatttctggggaaggtgttgagctc^ 

GAAC^TACAAATTTTCSGTTG^TATATAGAGAATT^ 

^ AC ^^ C T ACAATCACAT ^ CATCCAAGAACTATAAA ^ 



GACCTAGTAACAGATAGTTTTTTTTTGTTC^^ 
^^r AAAAATATCTGAACAAAAAACC ^ 

^ G ^T™ TATAAATCTAATTT1 ^ 



ATGTT^TCATTTCCTGTAGAGAGAGAATACCACTAACAAACAAGCAAAAACTTTAGTGCCAAAATAGT 
G ^ C Z A T mG ^ TC ^^ GAAAAAAATATA ^ GA AGTC^ 

^™™ GTAGGAGCAAGCATGTCTCACCCTAAC " AATGGAT CCCTTAT^ 
C .!^ G J CTGT ^ ATATCAA ^^ 

S AGAA ^^^^^^ GAC CATGAGTAGGTCATTAAATAGC TTAGTGATTTATCCTC ATATAGGGCTTA 

G ^ GG ^ GTAAA ™ ATCTTCC ^ 



AG ™^Z^ AAACTGCOTGATATAAAAAGAGGTATCATAGCAG G 
» A ^™^ AAAACTGAA ^^ 

ATCTCATTATTGACAAAATATGTCATCTTGTATTTATTTCAAGGAAACCAATGAA^ 

ATATAACACTGAAGTGCTTCATTGTATCCCAACAGTTTACCTTCAAGTAATATTATCTTOATOTTO 

AAA ™; AAAC ^ G ^^ 
™™™ G ™ GTACCAA ^ 



>DEX0360_002.nt.l 

G ^ GC ^ GGCCTGGGCTGCCGGGGCG ^ 

^ A n™ GGCGCGGAAGGG ^ GGGCGCCCGCCGCAGGAGGA GGTGCC^ 
GCCGGGAGCCGACAGCTTCGCGCCGQGQTTQTCTCCTCACAGACTATGAfiCTCCTTGAAAG 

ATGGCCACTGCTTCACCAAGGTCTGATACTAGTAATAACCACAGTGGAAGGTTGCAGTTACAGGT^CTG 

^tagt<x:caaacttaaaagaaaaaagaactggttcggaacagcaatataS 

TGGAGAAATTACGAAAACAGCAAAATCCAGTAGTTCTTCTAATCCAAAATG^GA 
AATGTTACGCCACAGACTACATTGGAATTTCAAGTTTGGAGCCATCGC^CTOT 
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TAGGAAAAGCAACGATAGATTTGAAACAAGQTCTGTTC^ 
' ACAATTAAAACTTTCCTTGGAAAACAAGAATGGCATAGCACAAACTGGTGAATTGACAGTTGTGCTTGAT 
GGATTGGTGATTGAGCAAGAAAATATAACAAACTGCAGCTCATCTCCAACCATAGAAATACAGGAAAATG 
GTGATGCCTTACATGAAAATGGAGAGCCTTCAGCAAGGACAACTGCCAGGTTGGCTGTTGAAGGCACG 
5 TGGAATAGATAATCATGTACCTACAAGCACTCTAGTCCAAAACTCATGCTGCTCGTATGTAGTTAATGGA 
GACAACACACCTTCATCTCCGTCTCAGGTTGCTGCCAGACCCAAAAATACACCAGCTCCAAAACCACTCG 
CATCTGAGCCTGCCGATGACACTGTTAATGGAGAATCATCCTCATTTGCACCAACTGATAATGCGTCTGT 
CACGGGTACTCCAGTAGTGTCTGAAG7iAAATGCCTTGTCTCCAAATTGCACTAGTACTACTGTTGAAGAT 
CCTCCAGTTCAAGAAATACTGACTTCCTCAGAAAACAATGAATGTATTCCTTCTACCAGTGCAGAATTGG 

10 AATCTGAAGCTAGAAGTATATTAGAGCCTGACACCTCTAATTCTAGAAGTAGTTCTGCTTTTGAAGCAGC 
CAAATCAAGACAGCCAGATGGGTGTATGGATCCTGTACGGCAGCAGTCTGGGAATGCCAACACAGAAACC 
TTGCCATCAGGGTGGGAACAAAGAAAAGATCCTCATGGTAGAACCTATTATGTGGATCATAATACTCGAA 
CTACCACATGGGAGAGACCACAACCTTTACCTCCAGGTTGGGAAAGAAGAGTTGATGATCGTAGAAGAGT 
TTATTATGTGGATCATAACACCAGAACAACAACGTGGCAGCGGCCTACCATGGAATCTGTCCGAAATTTT 

15 GAACAGTGGCAATCTCAGCGGAACCAATTGCAGGGAGCTATGCAACAGTTTAACCAACGATACCTCTATT 
CGGCTTCAATGTTAGCTGCAGAAAATGACCCTTATGGACCTTTGCCACCAGGCTG 

TTCAACAGACAGGGTTTACTTTGTGAATCATAACACT^AAAACAACCCAGTGGGAAGATCCAAGAACTCAA 
GGCTTACAGAATGAAGAAACCCTTGGCAGAAGGCTGCGACAATTTAGAATATTCTCCGTGAAGGTGCTAA 
GGTCACCTTGCTGCACTCATTCAACCCAGCAACCCACCCCCTTTCCAAGACTCCTCCGCATGCGGAAACC 
20 CACTGACACTTCAAACGGTGGTCCAGCAAACTGCCCTACCGAACGCCGGCTACAGGTGAAGCCAGCCAAA 
TACCCAAAGATGGGGCCCAGCCTAATGGCCTACCCACGCACGGG/^ACGAACACAGCGTCCCCCGGCCAAC 
AATCTGCGACGGAACCCCCCCCAACAAAGATGGGGCAAACACCCCAAGACAGAGAAGGCCGCCACAGAAA 
CCTTACCGCGGAGCCCAGCACCAATCAGGGCACGAGAAAAGAGCCGACCCCACAACGTACCACCCACAGT 
GC AGACGCACAACCAACTTAGCAACG AC AAC AACACGAAC ACTATACGCAACAACACAAGCAAC A 

>DEX0360_003 .nt.l 



JTCG 




ACTCCAATCGCCTGCTTGGTGATTGTGGCCCCCACACACCTGTTT 

AGGAATGGCAGCCCCATCTATGAAGGAAAGACAGGTCTGCTGGGGGGCCCGGGATGAGTACTGGAAGTGT 
TTAGATGAGAACTTAGAGGATGCTTCTCAATGCAAGAAGTTAA 
AACAGTGGATAAAATATTTTGATAAAAGAAGAGACTAC^ 
45 ATTTGAGCCTTCAGAAACAACTGCAAAATCCTAGGCTGCT 

OTGAAAAAGCTCCACTGACTATGGAACAGTAATAGTTTGAATC 

TATACGACACTTGATAATTAAGATGATCAAGAACCAGAAGATCTGTGAAGAAATGAAATAAAATGGTATT 
TAGTAAGAAATCTCTATTTTAAGAAAAAAAGTAAAACCTGTTATAAACACAAAAAAAAAAAAAAAAAAAA 
AAAAC AAAAAAAAAAAAAAAAAAC AAAAAGAAC GGAAC AAAGAC ACAAAAAAAAAC ACAAC AG AAGAAAG 
DO AGGAAGGGGGGGGGGGCGGGGGGGCCCCGGGGGGGCCGGGGACCCCCCAGCCCCACCCGGGGCGCCCGCA 
TTAGAGAGGTCCATCACATCATCCATCGCTAAGAACCACCAGCAACACATGAACAACATGGATTAAATAC 
ACATCACACCATGTTATGTGCTCTCTAAGAACAACCAAACGTATCCGTAGCTAACAGTTAGCAAACTACG 

ACATCTATATGTTCAATATTGATTAATATTTGTTTAAAGTCAGTTGACAATCTCTGTCA 
ATTTTAACAA 

55 

>DEX0360_003 .nt.2 

TTTTT1 U I W IK^AACC ATGTGCGCCTTTATTAGCTGAGCCACTACTTGAGAGG GATGAAGCAGAAGGAGTGG 
GTGGCGCCGATGCCGGACCGGCATTGCTTTACGGGCTTGTAGGTGATGGAGAACTCGCCCAGGTAGTGGC 
CAATCATCTCGGGCTTGACCTCCACCTGGTTGAAGGTCTTGCCGTTGTGGACGCCCACCATGCTGCCCAC 
60 CACCTCGGGCAGGATGATCACGTCCCTCAGGTGCGTCTTCACCACTTCCGGCTTCTCCATGGGC 
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TCCTTCTTGGCCTTGCGC^ 

GCGOTGGCGCGCACTGTACAGCTGCATCAGCTGCTCGTAGGACATGTCCAGCAGCTGGTCGAGGTCCACG 

CCGCGCTTCATCGCAGTAGGAATGGCAGCCCCATCTATGAAGGAAAGACAGGTCTGCTGGGGGGCCCGGG 

ATGAGTACTGGAAGTGTTTAGATGAGAACOTAGAGGATGCTTCTCAATGCAAGAAGTTAAGAAGCTCTTT 

CGAATCAAGTTGTCCCCAACAGTGGATAAAATATTTTGATAAAAGAAGAGACTACTTA^ 

AAATTTGAAGCAGGACAATTOGAGCCTTCAGAAACAACTGCAAAATCCT^ 

AGTATTCTTTCTGGACATTGAAAAAGCTCCACTGACTATGGAACAGTAATAGTTTGAA 

TCAATACTTGTTCCCTATATACGACACTTGATAATTAAGATGATCAAGAACCAGAAGATCTGTGAAGAAA 

TGAAATAAAATGGTATTTAGTAAGAAATCTCTATTTTAAGAAAAAAAGTAAAACCTGTTATAAACACATG 
CACTTTTGTTTOGTTTTTGTTTTG 

ATACATAGAAGTGAAATAAATGGGAGTTAGCATTTTAATACAGGCAAGAGCTATTACAACAACCCAAGTG 

AGAAATGATGAGGGTTTGTGGAAGGTTTATAAGGAAGAAGGGTGAACTTAAAATATACAAGTAAAATAAT 

AAAAGCCATCTATAAAAAAGCCCATAGCTAATATCAACACTTAATGTTGGGACAGGAACTGGATGTCTAG 

CTAGTCCAGTGAGACAAAAAAGAAAAAGCATACACACTGGGAAGGAAGAAAGAAAACTAGCTCTACTCAC 

ATATAATAAATACTATCTTATAGAATGTACCAATGGATGCACAAAAAGAGCTCCTAGAACTATAAGTCAA 

TCATAGAAAGGTTGCAGGAAACAAGGTCAATATACACAAGGAAAATTATATTCCTATATATCAGCAATAA 

ACAACTGGAATTTAAAACTTAAAAATACCATTTGTGAATAGCACCAAAAAAAATTAAAGGAATACTTAGG 

TATAAATCTAATATATGGAGGCCTCTATGCTGAGAACTAGAAAACACTTGGAAGCAGACTACATCAGATT 

AAATGGAGAGGTATACAGTTGGCCCTCTGTGGGTTCTGCATCCATGGATTCAACCCCGAAGAGAAAATTT 

TTGGGAAAAGGAAAAACGAGTAAAAATAATAAAAATTTAAAAATCCAGTATAACACCTATTTACATTGT^ 

TTAGGTATTGTAAGTCATTGAGATGATTTAAAGTATAGGCATACCTCAAAGATACTGCAGGTTTGGTTAC 

AGACCACTGCATTAAAGTGAATATCACAATAGAGTGGGTTACACAAATGTTTTGGTTTTCCAGTA 

AGAAGTTATGTTTATACTGTTGTCTAGTAAGTGTGCAATAGCATTATGTCTGCTCAGTATATATGC 

>DEX0360__004.nt.l 

AGATCCAAGATGGGCATTATATTCATTGTATGTTTAC^ 
AATCCAGATGGATGTTTTTTTCAGAAAGTGTTGAATGGGTOT 
GCAAATTACTAAAATTGTATTTTTATAGGCTGTTTGCTCTTTTC 
GAAGTTTTTTTTTTATAGTGAGATAATGGAGTTGGTCTTAGCCGC 

TTCATCATCTATGACACACACTCACTGATGCATAAACTGTCACCTGAAGAGTACGTATTAGCTGCCATCA 

GCCTCTACTTGGATATCATCAATCTATTCCTGCACCTGTTACGGTTTCTGGAAGCAGTTAATAAAAAGTA 

ATTAAAAGTATCTCAGCTCAACTGAAGAACAACAAAAAAAATTTAACGAGAAAAAAGGATTAAAGTAAra 

GGAAGCAGTATATAGAAACTGTTTCATTAAGTAATAAAGTTTGAAACA 

TTTATTTGTATCATATGTAATTTTGAGAGCTTTAAAA 

TCCTTGATTTAGGATCTCAGTTAAGAGCTATCAAAATTCTATTAAAAATGCTTTTC 

GGCTCACGCCTGTAATCCCACCACTTTGGGAGACCGAGGCAGGTGGATCACGAGGTCAAGAGGTTGAGAC 

CATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGGATGTGGTGGCACAC 

ACCTGTAGTCCCAGCTAGTCAAGAGGCTGAGGCCAGAGAATCGCTTGAACCTGGGAGGTGGAGGTTGCAT 

TGAGCCAAGATCACGCCACTGCATTCCAGCCTTO^ 

AATTTTTCTTCCTAAATTAGCCACGCATAGC 

AGAATATCAGTTTACCGTTGTCTAGTGATTTTATCTAAATTTTCCCTGAATTATO 
GGCTTTGATTCTGAAGTAGTAGAGTCTTTACCATTATAAACTGTAAATCTCTTT^ 
AAATGTAAAAGATAAATTCCACAGAGAATTATTCAGTATTA 
AATTGTACTAACATTAAAAGOTGGCCTGAAAGTCAGATATTATGACAAAATTO 

AAGTATAGATTTCATTTGAAATTATAGAATGCTAATGTGGTTAGAGGACACCAAAGATACTGGGTCATC 

GCCATTAAGTATATCTATTTCAAAATTAAAATATTTGGGAAGTATTGTCT^ 

TCCACACAGCATGTTAGGTCAGTGTACCAGTAACCAATGAAA 

TTGTTAGGCTGCCATAACAAAGTTCTACAGCTTGGGTGGCTTCAACAAGAAATTTGTTTTCC 

TGGAGGCTAAAAGTCCAAGATCAAGGTGTTAGCAGGGTTGGTTTCCTTTGAGGCCTTTCTC 

TAGATGGCCATCTTCTCCCTGTGTCTTTAAATGGCCTTCCCTCT^ 

TTCTTATGAGGACACCAGTCATACTGGATTAGGGCCCACACTGAGGACCTCATTTTTC 

TTTCAAAACCTATCTCCAAATACAGTCACATTCTGAAGTGCTGGGATTAGGATTTCTTCAT 

GGGGGGACTACAACTCAGCCCATAACACCCCCTAAGTATTTCCCA 

>DEX0360_005.nt.l 

CCCGTTTCCATGGCTGCGAGAACTGACGCTCCCCAACCGTCCCGCAACTGTCCTGTCCCAGACTT^ 

CCGTCGGGGTCCGTCGTCCCCGAATGTGACAGCATCCCCACCCCGGCTGCTGCCCAGGATCCGCCGGACC 

CCGGCCTCGATATGGGAGACCTGGAACTGCTGCTGCCCGGGGAAGCTGAAGTGCTCGTGCGGGGTCTGCG 

CAGCTTCCCGCTACGCGAGATGGGCTCCGAAGGGTGGAACCAGCAGCATGAGAACCTGGAGAAGCTGAAC 

ATGCAAGCCATCCTCGATGCCACAGTCAGCCAGGGCGAGCCCATTCAGGAGCTGCTGGTCACCCATGGGA 



^O^IMJgga hi liBDSD S- 



DEX-0360 168 PATENT 

AGGTCCCAACACTGGTGGAGGAGCTGATCGCAGTGGAGATGTGGAAGCAGAAQGTGTTCCCTGTGTTCTC 
CAGGK»TGGAGGACTTCAAGCCCCAGAAC^CCTTCCCCATCTACATGGTGGTGCACCACGAGGCCTCCATC 
ATCAACCTCTTGGAGACAGTGTTCTTCCACAAGGAGGTGTGTGAGTCAGCAGAAGACACTGTCTTGGACT 
TGGTAGACTATTGCCACCGCAAACTGACCCTGCTGGTGGCCCAGAGTGGCTGTGGTGGCCCCCCTGAGGG 
5 GGAGGGATCCCAGGACAGCAACCCCATGCAGGAGCTGCAGAAGCAGGCAGAGCTGATGGAAa^GAGATT 
GCACTGAAGGCCCTCTCAGTACTACGCTACATCACAGACTGTGTGGACAGCCTCTCTCTCAGCACCTTGA 
GCCGTATGCTTAGCACACACAACCTGCCCTGCCTCCTGGTGGAACTGCTGGAGCATAGTCCCTGGAGCCG 
GCGGGAAGGAGGCAAGCTGCAGCAGTTCGAGGGCAGCCGTTGGCATACTGTGGCCCCCTCAGAGCAGCAA 
AAGCTGAGCAAGTTGGACGGGCAAGTGTGGATCGCCCTGTACAACCTGCTGCTAAGCCCTGAGGCTCAGG 

10 CGCGCTACTGCCTCACAAGTTTTGCCAAGGGACGGCTACTCAAGGTCAGACTCCCTCCGCACCAGCCCCC 
ACAGCCCCAGTACCGCCCTCCCCATCCTACCCCGACTGCGTCCCTCCTGTTTATCTTTGCCCACCCACCT 
CAACCCCAGTGCTCTTTTCAGTCCTTGGGCCTCAGGTGACACACCAGCTAGTGGGACATGGGCCCCCACA 
GGCATTCTCAGCCCAACCCAGCCCCTTCCTTTTCCTTGGCCCCCTGGCCAGCACCTGCATCACACTGGCC 
TCCACTGGACACCCTTGCAGCTTCGGGCCTTCCTCACAGACACACTGCTGGACCAGCTGCCCAACCTGGC 

1 5 CCACTTGCAGAGTTTCCTGGCCCATCTGACCCTAACTGAAACCCAGCCTCCTAAGAAGGACCTGGTGTTG 
GAACAGATCCCAGAAATCTGGGAGCGGCTGGAGCGAGAAAACAGAGGCAAGTGGCAGGCAATTGCCAAGC 
ACCAGCTCCAGCATGTGTTCAGCCCCTCAGAGCAGGACCTGCGGCTGCAGGCGCGAAGGTGGGCTGAGAC 
CTACAGGCTGGATGTGCTAGAGGCAGTGGCTCCAGAGCGGCCCCGCTGTGCTTACTGCAGTGCAGAGGCT 
TCTAAGCGCTGOTCACGATGCCAGAATGAGTGGTATTGCTGCAGGGAGTGCCAAGTCAAGCACTGGGAAA 

20 AGCATGGAAAGACTTGTGTCCTGGCAGCCCAGGGTGACAGAGCCAAATGAGGGCTGCAGTTGCTGAGGGC 
CGACCACCCATGCCAAGGGAATCCACCCAGAATGCACCCCTGAACCTCAAGATCACGGTCCAGCCTCTGC 
CGGAGCCCCAGTCTCCGCAGTGGAGAGCAGAGCGGGCGGTAi\AGCTGCTGACCGATCTCCCTCCTCCTCA 
CCCCAAGTGAAGGCTCGAGACTTCCTGCCCCACCCAGTGGGTAGGCCAAGTGTGTTGCTTCAGCAAACCG 
GACCAGGAGGGCCAGGGCCGGATGTGGGGACCCTCTTCCTCTAGCACAGTAAAGCTGGCCTCCAGAAA 

>DEX03 60_006.nt .1 

AGATCAAAGAAGGAAAGAAGAGAAGGGGAAGAAAAGAAGGGGAAGAAGATCAAAACCCACCATGCCCCAG 

GCTCAGCAGGGAGCTGCTGGATGAGAAAGAGCCTGAAGTCTTGCAGGACTCACTGGATAGATGTTATTCA 
ACTCCTTC^GGTTGTGCTGAACTGTGTGA^ 

30 AACAGCATGTTGGCTTGGCTGTTGACATGGATGAAATTGAAAAGTACCAAGAAGTGGAAGAAGACCAAGA 
CCCATCATGCCCCAGGCTCAGCAGGGAGCTGCTGGATGAGAAAGAGCCTGAAGTCTTGCAGGACTCACTG 
GATAGATGTTATTCGACTCCTTCAGGTTATCTTGAACTGCCT 

TTTACTCATTGGAGGAACAGTACCTTGGCTTGGCTCTTGACGTGGACAGAATTAAAAAGGACCAAGAAGA 
GGAAGAAGACCAAGGCCCACCATGCCCCAGGCTCAGCAGGGAGCTGCTGGAGGTAGTAGAGCCTGAAGTC 

35 TTGCAGGACTCAOTGGATAGATGTTATTCAACTCCTTCCAGTTGTCTTGAACAGCCTGACTCCTGCCA 

CCTATGGAAGTTCCTTTTATGCATTGGAGGAAAAACATGTTGGCTTTTCTCTTGACGTGGGAGAAATTGA 
AAAGAAGGGGAAGGGGAAGAAAAGAAGGGGAAGAAGATCAAAGAAGGAAAGAAAGAAGGGGAAGAAAAGA 
AGGGGAAGAAGATCAAAACCCACCATGCCCCAGGCTCAGCAGGGAGCTGCTGGATGAGAAAGGGCCTGAA 
GTCTTGCAGGACTCACTGGATAGATGTTATTCAACTCCTTCAGGTTGTCTTGAACTGACTGACTCATGCC 

40 AGCCCTACAGAAGTGCCTTTTATGTATTGGAGCAACAGCGTGTTGGCTTGGCTGTTGACATGGATGAAAT 
TGAAAAGTACCAAGAAGTGGAAGAAGACCAAGACCCATCATGCCCCAGGCTCAGCAGGGAGCTGCTGGAT 
GAGAAAGAGCCTGAAGTCTTGCAGGACTCACTGGATAGATGTTATTCGACTCCTTCAGGTTATCTTGAAC 
TGCCTGACTTAGGCCAGCCCTACAGCAGTGCTGTTCAC^^ 

TGACGTGGACAAAATTGAAAAGAAGGGGAAGGGGAAAAAAAGAAGGGGAAGAAGATCAAAGAAGGAAAGA 
45 AGAAGGGGAAGTAAAGAAGGGGAAGAAGATCAAAACCCACCATGCCCCAGGCTCAGCGGTGTGCTGATGG 
AAGTGGAAGAGCCTGAAGTCTTACAGGACTCACTGGATAGATGTTATTCGACTCCGTCAATGTACTT 

ACTACCTGACTCATTCCAGCACTACAGAAGTGTGTTTTACTCATTTGAGGAACAGCACATCAGCTTCGCC 
CTTGACGTGGACAATAGGTTTCTTACTTTGATC^ 

TATTCCCACAGTAAGCAGCCCTTACTAAGCCGAGAGATGTCATTCCTGCAGGCAGGACCTATAGG»CACGT 
50 GAAGATTTGAATGAAACTATAGTTCCATTTGGAAGCCCAGACATAGGATGGGTCAGTGGGCATGGCTCTA 

TTCCTATTCTCAGACCATGCCAGTGGCAACCTGTGCTCAGTCTGAAGACAATGGACCCAAGTTAGGTGTG 

ACACGTTCACATAACTGTGCAGCACATGCCGGGAGTGATCAGTCAGACATTTTAATTTGAACCACGTATC 

TCTGGGTAGCTACAAAGTTCCTCAGGGATTTCAWTTGCAGGCATGTCTC 

AGGTCAGTGTCATCTTTGTGTTTAGCTCATCCAAAGGTGTTACCCTGGTOT 
55 CTTTGTATCTTCAGTGTTGAATTGTTTTAGCTGATCCATCTTO 

TTGTATTTCAGAACCACCAACTGCTCTTGACAATTGTTAACCCGCTAGGCTCCTTTO 

CAGTCCTTCAGCCTCCAATTGGTGTTAGTACTTAGGAAGACCACAGCTAGATGGA 

GGCCTTAGCCCTCCTCCTCTCGATTCCATCCTGTAGAGAACAGGAGTCAGGAGCCGCTGGCAGGAGACAG 
CATGTCACCGAGGACTCTGCCGGTGCAGAATATGAACAACGCCAT 

60 AGTTTCATAGGAGGTAATCACCAGACAACTGCAGAATGTGGAACACTGAGCAGGACAACTGGCCTGTCTC 
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CTTCACATAGTCCATATCACCACAAAT^^ 
TAAAAAGATAATATAGCTGCATTTCTTTAGTTATTTTGAAC 

GTCATTGATGGTGGTGACATGGACTTGTTTATAGAGGACAGGTCAGCTGTCTGGCTCAGTGATCTACATT 

CTGAAGTTGTCTGAAAATGTCTTCATGATTAAATTCAGCCTAAACGTTTTGCCGGGAACACTGCAGAGAC 
AATGCTGTGAGTTTCCAACCTTAGCCCATCT^ 

TGATATCAGGACTGGTTACTTGK3TTAAGGAGGGGTCTAGGAGATCTGTCCCTTTTAGAGA 

ATAATGAAGTATTTGGGAGGGTGGTTTTCAAAAGTAGAAATGTCCTGTATTCCGA^ 

CATTTTATCATTTATTAATCATCCCT^ 

CTGCCTCTATGTTTACTGTGCCTTTGTTTTTGCTAGTGTGT^ 
GAGTTTTAATTTTTGTCCAAAGTTATTTTAATCTATACAAT 

GGGGGGGTAAAATACCGAGGGGCCAATTGGTCCCTTTTGTAAAGGGCCTCAGGAGGGTAAAAGCAGAGGG 
GGGTAACGGAGGGAAGCGCAGGATGAGAACTGGGGA 

>DEX03 60_007 . nt . 1 

GCTTTGTCTGTGTGATCTGTGTGTGTATGTTGCTTTGGGAATCCT^ 

CAGGAGKCTGCTGKCTGGCTCAGAGTCTGTCCCCGGCTATCCACTAGCCCAGAGCAGTTCTCCCTATAGC 

CCAGTAAGAAATTACACCTTCACCTTCCAGACTGGCACCCACGCTCTCCCAGAAAGTGAGAAGGGAACTC 

ACAGGTGACTTCACCCCATGGTGGGGAGAACAGCCTGrTGCTGGGGTCAAGGCAGAAGGAGGATGAGCCCC 

GAGGCTCCTGGAGAGTCTGAGCCTGGGTGAGGAAGGGGAGGAGGTGGTCCCTGATCTCAGGGCGGGGAGA 

GCCAATGAGGAGACGGAGCCATAGCACGCGGCTCTCAGCTGGGGGATCCTGGTCCCCTCACCATCTCCTC 

TCCCCCAGCTACTCCGTGAAGTCTAGGGACAGGAAGATGGTTGGCGACGTGACCGGGGCCCAGGCCTATG 

CCTCCACCGCCAAGTGCCTGAACATCTGGGCCCTGATTCTGGGCATCCTCATGACCATTGGATTCATCCT 

GTTACTGGTATTCGGCTCTGTGACAGTCTMCCATATTATGTTWCAGATAATACAGGAAAAACGGGGraAC 

TAGTAGCCGCCCATAGCCTGCAACCTTTGCACTCCACTGTGCAATGCTGGCCCTGCACGCSKGGCTGTTG 

CCCC^GCCCCCTTGGTCCTGCCCCTARATACAGC^GTTTATACCCACACACCTGTYTACAGTGTCATTCA 
ATAAAGCGCACGTGCTTGTG 

>DEX03 60_008 .nt . 1 

TGCACGACTCCGGCTGGGCAGGATTCCGGACAACGCCTGGTTCCTCTTGGGTCCTTCCGGCGTCGCCGGA 
GTGAATTGATCCGGGAGTTGAAGAGGGCTGCAAGGTGGGAAGTGAAGTCAGTGCCTCAGTTGCTGATCAG 
TGTGTTTTTTGTGTCCAATTCTTTTATCACCAAAAAAGAGAA^ 

TGCATTTTAGCACTGCTTTTTCAACTGTAGTTGGCTTTTGAATGAGGATGAC 

TGAAGCTGAGACCACATCCATGGTTTCTATGCCCCTCTATGCAGTCATGTATCCTGTGTTTAATGAGCTA 

GAACGAGTAAATCTGTCTGCAGCCCAGACACTGAGAGCCGCTTTCATCAAGGCTGAAAAAGAAAATCCAG 

GTCTCACACAAGACATCATTATGAAAATTTTAGAGAAAAAAAGCGTGGAAGTTAACTTCACGGAGTCCCT 

TCTTCGTATK^AGCTGATGATGTAGAAGAGTATATGATTGAACGACCAGAGCCAGAAT^ 

AACGAAAAGGCACGAGCACTTAAACAAATTCTCAGTAAGATCCCAGATGAGATCAATGACAGAGTGAGGT 

TTCTGCAGACAATCAAGCACTTGAACACCAAAAGAAAGAATTTGTAAAGTACTCCAAAAGTTTCAGTGAT 

ACTCTGAAAACGTATTTTAAAGATGGCAAGGCAATAAATGTGTTCGTAAGTGCCAACCGACTAATTCATC 

AAACCAAC^AATACTTCAGACCTTCAAAACTGTGGCCTGAAAGTTGTATATGTTAAGAGATGTACTTCT 

CAGTGGCAGTATTGAACTGCCTTTATCTGTAAATTTTAAAGTTTGACTC^ 

GAAGGGATCTAATCCAGGATGTTGAATGGGATTATTGCCATCTTACACCATATTTTTGTAAAATGTAGCT 

TAATCATAATCTCACACTGAAGATTTTGCATCACTTTTGCTATTATCATTCTTTTAAGAATTATAAGCCA 

AAAGAATTTACGCCTTAATGTGTCATTATATAACATTCCTTAAAAGAATTGTAAATATTGG 

CTGACATTTTAACTTGAAAGCGATATGCTGCAAGATAATGTATTTAACAATATT^ 

ATAAATAGTTTACATCTGTTAAACATTTCTTTACTTGAAAAAA 

>DEX0360_009.nt.l 

G^GAGTTCCCCTTGCTTTAGGAGTGCAGACTCTGCCTCAAAC^ 

GCTTCCAAATCTCCCTAAGTGTCAGTTACACAGGGTCGAGCGGCCGCCCGGGCAGGTACGAACTGTTCAA 
GAGCTCCCCACACTCCCTGTTCCCAGAAAAAATGGTCTCCAGK2TOTCTC 

^TGAAGACCTCATCCAGGTGGGGGGACCCCCCATTTCACTGCAGATTCACGACTCCCCAGCATTGGCCA 

GTGCTTCTCCACCCTTAAGTCCTGTGCCTCCCCTCTATGTTGTAGAAAGAGC 

GACTGGGGACAGTCACTTTCCCTGCCTGAGCATCAGTTTCTTCTATTAAATC 

GGAGCATTTCCTTGTAAAAACCTGAGGGTGGGCTGGGCACGGTGGCTCATGCCTATAATCCCAGCACTTT 

GGGAGGCTGAGGCGGGAGGATTACTTAAGCCTAGAAGTTTGAGAGTTTGAGACCAGCCTGGGCAACATAA 
TGAGACCTCGTCTCTCCAAAAAAAAAAAAAAAAAAA 

>DEX0360_009 . nt . 2 

CTGGCTGGCGTCCCTCTCGGCAGGGTGCTCTTTGCCCCATGGGGTGGGATCCAGAGCTGCAGACAGGCCC 
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CCAGGCTTGOCCAATGAACAGACCAGOTTCGGGGAGGGTGTTGGAAAAGAGTGGATGGGGTGGTTCCCOT 

TACCTTGCAGCCCCCAGGCCCTCCCCCCCTCCCTCCCAGGTGGTCGGGACTCTTGATCTTCGCTCGTGGT 

ACTGTCTGTTCGGCTGTCTTCCCCGCCTCTCCCCAGGCACCTGCATCCTCCCTTGGCACCTGCTGCCAGG 

CTAGGAAGGGCAAAAACAATCCCAGTTGGCGTAGTCAGGGAGTCTCCGCCCTCCTCCCAGGTTTCCTCCT 

CCCAGGCGCCTCCCCTGGACCCGCCCCCATCTGCCCAAGATAATTTTAGTTTCCTTGGGCCTGGAATCTG 

GACACACAGGGCTCCCCCCCGCCTCTGACTTCTCTGTCCGAAGTCGGGACACCCTCCTACCACCTGTAGA 

GAAGCGGGAGTGGATCTGAAATAAAATCCAGGAATCTGGGGGTTCCTAGACGGAGCCAGACTTC 

GGTGTCCTGCTACTCCTGCTGGGGCTCCTCCAGGACAAGGGCACACAACTGGTTCCGTTAAGCCCCTCTC 

TCGCTCAGACGCCATGGAGCTGGATCTGTCTCCACCTCATCTTAGCAGCTCTCCGGAAGACCTTTGCCCA 

GCCCCTGGGACCCCTCCTGGGACTCCCCGGCCCCCTGATACCCCTCTGCCTGAGGAGGTAAAGAGGTCCC 

AGCCTCTCCTCATCCCAACCACCGGCAGGAAACTTCGAGAGGAGGAGAGGCGTGCCACCTCCCTCCCCTC 

TATCCCCAACCCCTTCCCTGAGCTCTGCAGTCCTCCCTCACAGAGCCCAATTCTCGGGGGCCCCTCCAGT 

GCAAGGGGGCTGCTCCCCCGCGATGCCAGCCGCCCCCATGTAGTAAAGGTGTACAGTGAGGATGGGGCCT 

GCAGGTCTGTGGAGGTGGCAGCAGGTGCCACAGCTCGCCACGTGTGTGAAATGCTGGTGCAGCGAGCTCA 

cgccttca<x:gacgagacctgggggctggtc^agtgccacccccacctagcactggagcggggtttgga 

GACCACGAGTCCGTGGTGGAAGTGCAGGCTGCCTGGCCCGTGGGCGGAGATAGCCGCTTCGTCTTCCGGA 

AAAACTTCGCCAAGTACGAACTGTTCAAGAGCTCCCCACACTCCCTGTTCCCAGAAAAAATGGTCTC^ 

CTGTCTCGATGCACACACTGGTATATCCCATGAAGACCTCATCCAGGTGGGGGGACCCCCCATTTCACTG 

CAGATTCACGACTCCCCAGCATTGGCCAGTGCTTCTCCACCCTTAAGTCCTCTGCCTCCCCTCTATGTTG 

TAGAAAGAGCCAAATCACAGTCCTGTGTGACTGGGGACAGTCACTTTCCCTGCCTGAGCATCAGTTTCTT 

CTATTAAATGGGGGCGAGAAATGCATGTGGAGCATTTCCTTGTAAAAACCTGAGGGTGGGCTGGGCACGG 

TGGCTCATGCCTATAATCCCAGCACTTTGGGAGGCTGAGGCGGGAGGATTACTTAAGCCTAGAAGTTTGA 

GAGTTTGAGACCAGCCTGGGCAACATAATGAGACCTCGTCTCTCCAAAAAAAAAAAAAAAAAAA 

>DEX0 3 6 0_J) 1 0 . nt . 1 

AGATAGGGAAGGAGGGCGGGTCGGGGAGGAGGGATGCGGTTCGGCGGAGGCGGCCGCCACAGGGACTTGC 

CGCCATCACCCCTGCTGCCACCACCGCAGCCTCGGGCTCCCAGGGCGGACACGGCCACCGCCTCAGCGGG 

AGAGGAGTCTCCACCAGGACTGACCGCTGCCGCCCAGCACGTCCAGGTAAGGTACTCAACTGTGTGGGGT 

ACTACATAAATCCTGAAAGACTACAATAAAGTGGTGATGTCTCGGGAACCCACCCCACCTCTACCTGGAG 

ATATGTCTACTGGTCCCATAGCAGAAAGCTGGTGTTACACACAGGTTAAAGTAGTAAAATTTTCCTATA 

GTGGACCATTAATAACTTCAGTTTTTGTCGAGAGGAAATGGGTGAAGTGTO 

TCTGGCCCAAGTGACAAAATGAAATGGTGCCTGAGGGTAAACCGAAAGGGATTAGATGATGAAAGTAAAG 
ACTACTTGTCCTTATACTTGCTTTTAGTCAGCTGCCCCAAAAGTGAAGTTCGAGCAAAATTC 

CCTTCTGAATGCTAAAAGGGAAGAAACAAAAGCAATGGAAAGCCAAAGAGCATATCGATTTGTGCAAGGG 
AAGGACTGGGGTT^AAAAAATTCATTAGAAGGGACTTTTTGC^ 

ATGACAAGCl^ACATTATTTTGTGAGGTGAGTGTGGTCCAAGATTCAGTAAACATATCAGGACATACTAA 

TACAAATACTTTGAAGGTGCCTGAGTGTCGTCTAGCAGAAGATTTAGGTAATCTCTGGGAAAACACAAGA 
TTTACAGACTGCAGTTTTTTCGTGAGAGGACAAC^ 

CTCC^GTTTTTAACGCCATGTTTGAACATGAAATGGAAGAAAGCAAAAAGAATC 

TTTAGACCCTGAAGTTTTTAAAGAAATGATGAGATTCATTTACACAGGGAGAGCACCAAACCTTGACAAA 

ATGGCTGACAACTTGTTGGCAGCTGCAGACAAATATGCACTCGAACGGCTGAAGGTCATO 

CTTTGTGTAGTAACCTCTCAGTAGAGA^ 

ACAGTTGAAAGCACAAGCCATAGACTTTATTAATAGGTGCAGTGTACTTCGACAACTTGGGTGTAAAGAT 

GGGAAAAACTGGAACAGCAACCAAGCAACCGACATAATGGAAACATCAGGGTGGAAGTCCATGATTCAGT 

CTCACCCTCATTTAGTAGCAGAAGCCTTTCGAGCACTAGCATCTGCACAGTGTCCAC^ 

ACGCAAACGGCTAAAACAGTCCTGAAATCTTCCATGAACAGTTGAAAAATC 

CAGGTCCAGAAGGATTCTAATACACAAACCATAAGCAAGAGTTGTTTCTGTTATTT 

AAGCTGAAAAAGCATATTGCTTGCATTTCAGGTGGATAATTTATGGm 

CTGATTAATTCACTTCAAGGCCTTAAATTATCTTCAATGACTTC 

TTTTTATTGTGCCTOGTCATCT 

GATAACTGAAGATACTAAGTTTCAAAAGGATCTTCCATTATTTT^ 

GTTTGTCCTATGCTATCTCAAAGTTTAAGTTCTCTTTAAAAGCACTTGTATTGGAGATTACC^ 
CTCCAATCTAAGTTCTATAAATATGGGAGAACCCTC 

TCAATTCTAATTTATTTTTCATTTCAGGGGGCAAATATGCAATGAG 

TATGATGTTTGTCTTGTATGTTAACTGTCCAACAAACTGTGGGTTTAra 

ACTGATTGAGGTTAAGATTTCATGAAGAAAGCATGT^^ 

GACCTACATTTATACGAAGAATTCTGTACATGTTAAAAGTAAGGATGACCAAATGCAAATTT 
GGCCAATTAAGAAAGATACATATGCACTTTTACTGTGTAACT^^ 
TTTGCTTTTGAGGGAATTAATAAGGTATAATTAATTGTGTCTTAACTTTTC 
GGCAACTGGGATGTTTCTGATAATAGATGAGAAAGACATCCTTGATT^ 
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AGATATTCATTATTGAATTGACTCCTAT^ 

CTGGATAGTCTACTCTCCTTCAAACAATTAACTGATACTTGCCTTTGGGAGATGCATACAT^AAGGA 

ACCCTTAGACTATGTCAGGTCACACTAGGAACCTCCCCTCACTCCCCGTTTTTCTTCATTGTGTTTCAGT 

TACTGTACTAACATTGTGGATGATACTGAAATTCTGCATAATGTGAACAGGATAAACTATTTATAAACTG 
5 CTTTTCATGGGCCAGTTCTTTATTATAAATC 

TAGTTGTGTTCTTAAGGGAGGTTTGTTCTGGTGCATTGTCCTGGAGAAGCAGAAGCAGTCAGTGTTGGGG 
TACCACATCTGACTTACTGTGGTGGTGACCAGTGTGCTTCTTAAGGGCAAGATTTATATTTGACCACAAG 
GGAAAAAGTGTGTCACTGGAAAAAAACGCATATACCTATGTTTGCAAACATAACTATTCTTCAGATTAAA 
ATTTGTATAATTTGTTTATTTAATGTTTGAATTCAGGACAAAAGAAAAAATGAAGCT^ 
1 0 AATAGACCTTATTTTTGCTATCTCTTTGTTAGGTGTTAACTGAAGCAATTCGAATA 

TGGATTCATATTTACATTGAAAAAACTCAACTAAGCATTTGTTATCCACAACAACCTAGAGT^ 
ATCGTATTTTCACCTGTCTTCATTACTTTCTATGTAGTTTCA 

ATTGGAAGAATCTCTTGGGATAGAAGAAAGATTCTTACCTGGTGATGGAACTTCATACTTCATCCTGTGT 
AAGAGTATTATGGGAAGTAGAAATTCACTTCCTTAAATCCATCGTAAGATTGAGCCTCAAGTTTGCAATA 
1 5 TACAATTTTAAAA&TACACATACATACATACATATGTAT^ 

TTATAAGAAAACAAAAATTCCCTCAGGCTATAGAATTATGTTGTCATATATCAGAAAAGTACTGATGTAT 
CCATTTATATCCAATGCGCACCACACCGGCACATTGTGATTTAATTCACCGCTTGAATCTATATTTCTAA 
CCACAGTGACTTCAGTAAAAATACCGTATAATGAACATTTCAGCTTC 
TGCAAATCTTAAGGATTTTATTATAAAGATTTTTTTT^ 

20 CAAACACTGTGCTGTAAGAATATCCATGTTTGTAGAAATGTCCACTTTTCAGATAATATAATGCCTACCA 
TTATACTAACAGAATCATATGGTAGTOGATTTATTTTTTTATTTATTATGTATATTTTTGGTATTGTGGG 
TTCTTGAGGCAATGATAAA^CACTTAATGTATTCTGACATGAGTGCTCTAATAGCCTCCTTCTCCTCAT 
TTTTAAACTGCATACATTACTTTCAAAATAGGTATAGATATTCT 
TTCCTGTTTCCCTTTGTCACCTAAGCAAGGCTTTTTCTC 

25 ACTATAAGAATAATCATTGGGTAACTGTTGTTTAGACCAACACTTAGAAATACTATATTTGTGCCTTTTC 
ATTTTTAATTTTAATGTGTGTTGATATTTGGAGCACAAATAATGAAGGTGCCATAATATG^ 
GTTACCTCCTTGAATAGTCATGTGTCATTGTCTTGAATTGGTAATTGGAGAACCTTGCATGAAATATGTG 
ATCGTGTGTGTGTGTGTGTATGCGCGTGTGTGTCTGTGTGTTTGTGTACATACCTGTATTTGCTTGGGGC 
TTGTGTGTGGTATGTTACAAAGAGTGAATTTCTGGAAATAGAAATCAGTTAAATGTTGAAAGTTCAGGTT 

30 AGCAGAAATATTTCATTTAAATATGCTTTACTTTGGAGGACAATTGATTAACA 

CAAAAATGTGATCAATTTACTGCATGATGAAATGTGAAAACAGTGCCTTTTTAGGACATCAATTATAATA 
AAATTGTTTTAAAATATTAACAAAGATCTCAAAAAGTTGTCATGAACATT 

GATCTAAATAAGAGCTTAGATGGCCAAAATTAGAATTAATAATATACCCATTTAAATTTTGTTCATAAAT 
TTAAAATCTTAATCAGAATTCTTTATAAAATGTGGGTCATAGATATGACCCAGTGTTAC 

35 AGGGATTGTGAAAATCCAGCTCAACATACTTAAGTATACTTGGCTTAGAGCCAAGTATACTTGAAGAGGT 
GAATTATTCTGACTTGGACATGCATGCTCTTTGATGGATAAAATAAAAATATTCAATTTATTCTTACAAA 
AGAAGGTGGGTGGGTGAGTGGGTTCGTTTTAGTGTTCTCAGATTATAAAGACAGCTATAAAGACAGCACT 
CTCCGCACACAAAGTGTATTTTACAAACCTTOTTTATACAAATTAATGA 
CATGGAATGATGTAAATTTTAGGTCCAGTTGAACAAATATTGAGTGCCM 

40 TTACTAGGAATGAAATCACACAGTGTCTTCTGTTTGCAGTATGTGAACTTTATGTTTGAAAAGAAATTA 
TATATTTAAATTTTGGTGCGAAGTATCATGTTCTGGCCAGAATTGCTCCGTTAAAAAAGAYWMCGGCYC 
TGAGAAYCRSATTAAAATGGGGGGSAACGGKAAAAAATACGGGGAAGAAAACGGCGTGTCAAAAAA 

>DEX0360_011.nt.l 
45 AGAGTTGGTTTGTAGTAACTGGCACTCAGGAACATGAGGGA 

AAGACATGAAAATCCACTTGATTTTGGTGTTTCCGAATTTCAGGCAAAGAAC^ 
GGTGGAATTCAGATACTTCTATGCATTAACTGTATAATCAA^ 

CTGTGGTCTCTTTCTTTAAAATGTGTAGATGGAAC^GTGACTATGTTTTTAGTGCTAGCACGTGCATGTC 
AGCTGTTACAAATATGTCTCAAAGAATCTCTCTTTGCATATCTAGGCCTGTCTCCTCCCTCCTACACAOT 

50 TCCAGCTCCTGCTGCAGTTATTCCTACAGAAGCTGCCATTTACCAGCCCTCTGTGATTTTGAATCCACGA 
GCACTGCAGCCCTCCACAGCGTACTACCCAGCAGGCACTCAGCTCTTCATGAACTACACAGCGTAOTATC 
CCAGCCCCCCAGGTTCGCCTAATAGTCTTGGCTACTTCCCTACAGCTGCTAATCTTAGCGGTCTCCCTCC 
AGAGCCTGGCACGGTGGTCAGAATGCAGGGCCTGGCCTACAATAC^ 
TTCCAAGGTTACCAGTATGCAACCGAGGATGGACTTATACACACA^ 

55 AAGAATGGGTTTGTATTTAAGGGCCCCAGCAGTTAGAACATCCTCAGAAAAGAAGTGTO 
TGGTGATCTTGAAACCTCCAGACACAAGAAAACTTCTAGCAAATTCAGGGGAAGTTT 
CTGCAGTATTTTCAGCAAACTTGATTGGACAAACGGGCCTGTGCCTTATCTTTTC 
TTGAGCTAGTGAAGCCAAATCGTAACTTACAGCAAGCAGCATGCAGCATACC0X3GCT 
AAATAGGCATTTAAAATGTGAATTTGGAATCAGATGTCTCCATTACTTCCAGTTAAAGTGG 

60 TGTTTCCTAAGTTTTAAGTCTTGGATAAAAACTCCACCAGTGTCTACCATC 
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^GGAAGCTTCATTTTTGTATATTCCCGCTCTOOTCTCTTCA^ 
* CTTGCTAAGTAATTCAAGCATAAGATCTTC^ 
TTATTTTCCC^GTCTCTTGGCCATGATCATATCTTATGATTAAAAAC 

AGATATATTAGAAGAAATTGTGCACCCTCGACAAAACATACAAAGTTTAAAAGTTTGGATOTTT 

TTAGTAATTTCTAGTTTGAACTGTAATTGAATATTGTGGCTTCATATGTATTATTTTA 

TTGAACAGTGTATTCTAGAAAACAATACACTAACTGAACAGAAGTGAATGCTTATATATATTATGATATC 

CTTAAACCTTTTTCCTCTAATGCCTTAACTGTCAAATAATTATAACCTTTTAAAGCATAGGACTATAGT^ 

AGCATGCTAGACTGAGAGGTAAACACTGATGGAATTAGAACAGGTACTGATGCTGTCAGTGT1TAACACT 

ATGTTTAGCTGTGTTTATGCTATAAAAGTGCAATATTAGACACTAGCTAGTACTGCTC 

CCAAAGAAAACAGGATTTCATTAAGTGCATTGAATGTGGCTATTTCTCTAAGTTACTCATA 

GCTTGAATGCAATGCCGTGCAGATTTATGTGGCTGCTATTTTTATTTTCTGTG^ 

AAAGGGAGAAGCAAACATTTCCTTCTTCAGCTGACTGGCAATGGCCCTTTAACTGCAATAGGAAGAAAAA 
AAAAAAGGTTTGTGTGAAAATTGGTGATAACTGGCACTTAAGATCGAAAAGAAATTTCTGTATACTTG 
GCCTTAAGATGCCCAAAGCTGCCCAAAGCTTCTGAAAGACTTTAAGATAGGCAGTAATGCTTACTACAATA 
CTACTGAGTTTTTGTAGAGTTAACATTTGATAATAAAACTTGCCTGTTTAATCTCAA 

>DEX03 60_012.nt.l 
^ GGGAGCTGCCAGG ^^ 

GAGGCGCTGTCCTTTCAGCACCACAAGCTCGGGCTGAGGAGGGAGGACTCCTGGCCGTCCTCCTCCTCTT 

CAAATTGGCTTGAATCTGCTCTGACCCCCCACGAGTGCAGCACAGTCTGGGAAGAAAGGCGTAAGGATGG 

TGAAGCTGAACAGTAACCCCAGCGAGAAGGGAACCAAGCCGCCTTCAGTTGAGGATGGCTTCCAGACCGT 

CCCTCTCATCACTCCCTTGGAGGTTAATCACTTACAGCTGCCTGCTCCAGAAAAGGTGATTGTGAAGACA 

AGAACGGAATATCAGCCGGAACAGAAGAACAAAGGGAAGTTCCGGGTGCCGAAAATCGCTGAATTTACGG 

TCACCATCCTTGTCAGCCTGGCCCTAGCTTTCCTTGCGTGCATCGTGTTCCTGGTG^ 

CACCTATTTGAAGGASCTAAATTCGTAGC^^TTCTGTGGCAGTT^ 

GTTACTGGGCATTCTCAATACTTGAATATGGAACATATGCACAGGGGAAGGAAATAACATTGCACTTTAT 
AAACACTGTATTGTAAGTGGAAAAT 

>DEXO 3 6 0_0 13 . n t . 1 

AAACTGAGATTTCAACTGATGACAAGGTTCAGAATCTGACTGAT^ 

GAACAAATTGTTGGAGATGAAGAGGTCAGAGGTCTAAGAGGCCAAGTGTTGGTGTTGCATGGGTCACCTA 

CAAGCATGCTGAATTCAGATAGAATGTAGACAAGAGGGATGGTGAGGAAAACCTACGGCAAGCAGCTCTA 

TAATTTCTGGAAAGTGACCAGGAGGCTCGTGGATGATGGCAGGAAGGAGAGTAGAAAGTGATTTAGCCAG 

AAGATATGAACTTCAAATATTTTTGAAGCAGAAAAGAGCAGAAATGGTTTGGAAGTAGCAATCAGGACCA 

AAGAGACCACCCAAACTCAATAGCCCAACCTCTTAGCCTTAGGGTACGCAGAATCTGAAAAGTGTAATCT 

CAATTTTGGAGCTCTACAGCAGTAAATCTGCAAGTAACCACCTGTAGCTAATGTCCAGGGATTAAAAAAA 

AGATAATGAAAATGTTTTTGCCCAGGAAACATTAATTTCAGGCGTATCTAGAATGCAGTTCTTGCATO 

ACGTACTGGGTTACCAGTCATTGCAAAGTCATGGTCCTTTGCCTCTCAGCTCAGTTCCCCTTCTGAAGAT 

AAAAACATTTGCCTATGTGTCCAGGGAAGCTGTGAGGACAAAAAACCAAGCAACTTTTACAAGGGATCAT 

AAAAACCTACCTAACAACTTGCTAATTAAAACCTGATTTTTAATTTGCATTATTGAGCT 

CTTAAATGTATGTGAATACTGAGATTT^ 

AAGAAATAATATCGCAATTTGAATAAAAGTAAGTCGCTTAAATCATAGGAAACATTTTTAGTGAAGGCGT 

CTAAAACATAGTTTGGAGCTCAGATTCTGGGGAAATGATTAACACACCCTACATCCAAGGTCTC 

TTTCTAGAAAGAAAGCATCTTTAAACATACATATTCATGAGAAATACAAATAT^ 

AATTTCCAGGCAAACATTTTAATTGCAGTCAATGTATTAGATTC 

TACGGGTTTGATTAGGGTTCTAGGCCTAATTATAGGTCACTAGTCTTCCTTTAGGACT 
TTATTTTAAATTGACCATTGAGGGGGTTCCCAAGGGTTC 

GGATTCTTGCGGGTGGTGGGATCCAAAGCXTVGAGACGGTTTCAACAAAAATGCA^ 

GCGTCTGAACGCACTGTTCAAATTAAACAATTTAGACATGCCCCAACTATGACACTAAGAAGTGAATGGT 
ATAGTACACTTTTGTCACAAATTCAAGGGTAATTTAAGTGCCCGATGGTAGAGGTCTGGCTTCC 
TTTCTGGAACAAAAGAAGCGTTCGCGAGGAGAGGGGTAACTCCCCGCCCTCCCCCTCCCAAAG 
AATCAAGGAATATGAGTGCCTGCAGACAAGCCTCGCTTCTTTTCTTC 

AAGGCAAGGCTGCGGCTACTCTTGGAGCTTCAGTGTCCCGGGAGGAAGAAAGGCCCAGCCAAGGGTCCTC 
ACACTGGCGTGGAATTCGGCGCGTTCGTAGGCGATCGACCCCAGAGACGAAAGCTGCTTCTCAAGCTGGG 
GGAGGGAGAGGAAACGGCGCACAAAAGCAGTACGACCTGTCCCTTATCGGCGTCTAAGGGGAAGGGTGGA 
GAAAACGAAAACAGAAGCGGGCCGGGAGCCTCGGCTCCCGCCCCAGCGCCTTTTAAACTGCGTTTCTACC 
TCCTCTCGCTCAGCGCGGCGGCTAATGGAACCCGCGCGAGCCGTCTCGCCAATCACCGCCGCGCTTCCTC 
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CCGTCGCCCGCCAATGGCGGCGCGCGTTCTTGGGGCGTGGGCGAAGCAGGCTGCTCGCCTCCTGCCTCTA 
GTGTGTGGGCTGGGGTTGGTGCGAGCTTCCAGCTTGGCCGCAGTTGGTTCGTAGTTCGGCTCTGGGGTOT 
TTTGTGTCCGGGTCTGGCTTGGCTTTGTGTCCGCGAGTTTTTGTTCCGCT 

AGGAGCCGTGAGGCTCGGAGGCGGCAGCGCGGTCCCCGGCGAGGAGCAAGCGCGCCGGCGTGAGCGGCGG- 
5 CGGCAAAGGCTGTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTTCCTGGAAGACCCCTCGGTC 
CTGACAAAAGACAAGTTGAAGAGTGAGTTGGTCGCCAACAATGTGACGCTGCCGGCCGGGGAGCAGCGCA 
AAGACGTGTACGTCCAGCTCTACCTGCAGCACCTCACGGCTCGCAACCGGCCGCCGCTCCCCGCCGGCAC 
CAACAGCAAGGGGCCCCCGGACTTCTCCAGTGACGAAGAGCGCGAGCCCACCCCGGTCCTCGGCTCTGGG 
GCCGCCGCCGCGGGCCGGAGCCGAGCAGCCGTCGGCAGGAAAGCCACAAAAAAAACTGATAAACCCAGAC 

1 0 AAGAAGATAAAGATGATCTAGATGTAACAGAGCTCACTAATGAAGATCT 

CGGAGTGAATCCTGGTCCTATTGTGGGAACAACCAGGAAGCTATATGAGAAAAAGCTTTTGAAACTGAGG 
GAACAAGGAACAGAATCAAGATCTTCTACTCCTCTGCCAACAATTTCTTCTTCAGCAGAAAA 
AGAATGGAAGTAATGATTCTGACAGATACAGTGACAATGAAGAAGACTCTAAAATAGAGCTCAAGCTTG 
GAAGAGAGAACCACTAAAGGGCAGAGCAAAGACTCCAGTAACACTCAAGCAAAGAAGAGTTGAGCACAAT 

1 5 CAGAGCTATTCTCAAGCTGGAATAACTGAGACTGAATGGACAAGTGGATCTTCAAAAGGCGGACCTCTGC 
AGGCATTAACTAGGGAATCTACAAGAGGGTCAAGAAGAACTCCAAGGAAAAGGGTGGAAACTTCAGAACA 
TTTTCGTATAGATGGTCCAGTAATTTCAGAGAGTACTCCCATAGCTGAAACTATAATGGCTTCAAGCAAC 
GAATCCTTAGTTGTCAATAGGGTGACTGGAAATTTCAAGCATGCATCTCCTATTCTGCCAATCACTGJAT 
TCTCAGACATACCCAGAAGAGCACCAAAGAAACCATTGACAAGAGCTGAAGTGGGAGAAAAAACAGAGGA 

20 AAGAAGAGTAGAAAGGGATATTCI^AAGGAAATGTTCCCCTATGAAGCATCTACACCAACAGGAATTAGT 
GCTAGTTGCCGCAGACCAATCAAAGGGGCTGCAGGCCGGCCATTAGAACTCAGTGATTTCAGGATGGAGG 
AGTCTTTTTCATCTAAATATGTTCCTAAGTATGTTCCCTTGGCAGATGTCAAGTCAGAAAAGACAAAAAA 
GGGACGCTCCATTCCCGTATGGATAAAAATTTTGCTGT^ 

TATCAAGCTATGGAAACCAACCAAGTAAATCCCTTCTCTAATTTTCTTCATGTTGACCCTAGAAAATCCA 
25 ACTGAATGGTATCTCTTTGGCACGTTCAACTTGGTCTC^ 

TACACTTGTTGACTCCAAGAACTAAAAATAATGTGATTTCGCCTCAATAAATGTAGTATTTC^ 
GCAAACAAAATATATATAAATGGACTTCATTAAAATGT^ 

GTGCCATATGAATAATCTTTTTTAGCTCTGGAACTTTTTGTAGGCTTTATTTTTTTAATGTGGGCATCTT 
ATTTCATTTTTGAAAAAATGTATATGTTTTTTGTGTATTTGGGAAACGAAG 
30 ATGTGAAGCTACACATTTAAATACTTAGAATTCTTA 

AAAAACTGCAAATATGTGAAACATAATGAAATTCAGTAAG^ 

ACTGCAACAAAGTTTGATGGTGTTTATGAGGAAAAGTACAGCAATAATCTCTTCTGTAACCTTTATTAAT 
AGTAATGTTGTTCTAGCCCTATCATACTCACTTTTC 
GACCCATTTACATACAGTAGATTTTTAGCAGto 
35 <K3CTAGCTGTACATGTTTTGAAAAGCTGTTTAGCTAGCTAT^ 

ATTTACAGCAAAACATTTATTCAGTCATCCAGTTTGCTACCAAAATATGTTTTAGATAA 
TTTGTTTAGAAGTTAGAAATTGTAAACACTGGTCTTATC 

TTACCAGAAACAAATCCTCCCGGGTTC7UGCAAOTTTCCTGCCTCGGCAGAGACGGGGTTTCACCATGOT 

GGCCAGGCTGGTCTCGAACCCCTGACCTCAAGTGATCAGCCCACCTCAGCTTCCCAAAGTGCTGGGATTA 
40 CAGGTGTGATCCACTGCACCCGGCCGGCATTATGATTTTGTGTACTCOT 

GAOTTOTTTTTTTAAGCTGAAACTTACCTCATGAATAACTT 

ATAGAATCAAATGAGACAAAAATTTTAAACTGACTCATTTGAGW 

AGCACACTAAAAATGTAAGTTATTTTTAAATACATCTGAAATAAAAATACTTACTAA 

GAAGATGTATATTTAGACCAGCACACAATTTTGATTTC 
45 TCTTTCATACACATTTTCAC^TACTTTGC 

GTGGGTCCTTGCAAAGTGAGTGGGAAACTTACTCCTAGATCAGAAATGTTTGCCTCTCTC 

TTCTTTCAGATGAGCCATAGAGGGGGCACCTTTTACTC/^ 

TACTGTTTTCAGCCTTTTGTTTATAATTAGAAAT^ 

AGATAAATCAGACTTAACATGTATGTAAGATCAATTCACOTAAZ^ 
50 ACCAGGTGAAACATGTAGTCATTTTOTAAAAACATGT 

TTAGAATAAATGTGTCCTTGATGTAAATGCAAAGCATTTCTTCCTGATTAAATTC 

CAATATAATTCAATAATAAAAAGTAATTAACCTCTA 

>DEX03 60_014 .nt-1 
55 GAGCCGGCTACTTTGGGCGGACTTTTCAAAACAGCGAAAACAAAACA 
AATGAGACCAGAAACGATCTCCTTCCGCCCCTCTGTCTTC^ 

ATAAGCCCGACGCCCAGATTCCGCTCTCCGCCCTAGCGCCAGGCGGGAGGACTGGCTCGGCAAAGCCAAG 
GAGAGCTAGGGAGGCCGCGAGAGAGGCTCGAGACGGCAGCTTAGGGGCGGGACTCTTTTTTAAAGTCCGT 
GGAGGAAGTGCAGGATCCCTCCGCGGGGAGTCACGTGCCCCGCCCCCTTGGGGGCGTCGAAACTCTTAAC 
60 AAAAACAAGGGGCTCGGGGAGGTTTCCGCTGAGGCGGCGGGGGTGCGGCGGTGGGCTGGTCTTCCGCGGC 
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^5^^^^^^^^^^^^^^ GAA ^^ G ^^^ C ^CCTCGAGAAAAAGGGCTGAGTTTGATTGAGGCTA 

^™™ ATC ^ ACTCAAAC ^ GTCCTCGCTGTCAA TATTTO 
ATGAAGGTGAAACCTAAACATTTGTCTTGCATTGGAGTCTGTTCTT^^ 

CA ^ AAAACGG T^ AAAAAATA ^^ 

AACTAGAAGCTCAGCTGAAAGCTTGCAACTGCCGACTCATCTTTyrCAAAAGCAAAACCATCTGTATTAGC 

^ G ™^ TCAA ^ GGAAGTGGAAAC ™ AAATCTGTOGAAT ^ 
AAAAAACATTCCAAGATTAATGACAC 

AGTATTCTTCTCCTGAATGTTGCAAACCAGATCTTAAGAAGTTGGTTTGGATCGT^CAA 
CCAGAACCTCCACAACAGCTAC^^ 

GAAA ^ GTGAGGACTCTTGTGAAGATATGAG ^ TCGA GAGGAGAGTCTCAGCAGCTCTCCTC 

G ^^ AAGAGTGCACCTOCT ™ CAACMCAAAGTGGCAGAAAGA c^ 

TCA^TTCTGTCAGAATTTATATTTACAGGTTTCAAAGCAATAAATGGGGGAATAG^ 

TTAGCCCCCATCTAOTCAGGAATTAATATACTGG^TACCTACCTTCTATTTGTTATTCA^^TCAGArCT 

GGCCTA1TTTCATATTTATCCTAAGCCATCAAATGGGGTAGTGCCTCTTAAA 

ACATTOGCACTI^TTT^^ 

ATTTGTTACTTTTCAAGATTTTTAAAAATAACTAGTGTAGCTTATCTTAAACATTTTATAAAACCTTCAG 

ATCATAGATTTCACCCTCCCCCCTTCTCAGAAGAGTGAGTATGCTCTTAAATGTCAAACaCATTTTTGT^ 
OTTTTOTT^ 

TAGGGCTCTTAGTTTTCATTCCTATTGCCCAAGTATTGTCAAACTATGGTATTATTTTAATGTTACTTTA 
AA £™ AATCTCCTAGm ^^ 

TATGGAATTGATAAATGTTGATCTGGTGTAGTATATTTTATCGCATTTTCTTATATTAAAAAAT^TCTGC 
ATGATTACATTTTATTTCCTTTGTAATTTAC^ 

AT^GGGCTTATATAAACTCTGTACATGTAAGATTTTGTACAGAGAATTTTTAACTTTATAAATTGTATAT 
>DEX03 60_0 14 . nt . 2 

G ^ GGCCGAG TACTCCOTCTCACATAAAACGGATCGAAAAA ^ 

GGAAGC ^ A ™T GCCOTAAAC ' r ^ GCAcmA ^ 

AAAGAAATACTGAGCCTOGATAAACTAGAAGCTCAGCTGAAAGCTTGCAACTGCC^^ 
A ^ AAAACCATCTOTA " AGCCTTGTGCC ^ TCAAT ^ GAAG ^ 

ACTCGAAATTCTCTTGCTAGTTAAAAAACATTCCAAGATTAATGACACTGAGTTCTTCTAC 
TTGGTTTCTAAATGCCTAGCCGAGTATTCTTCTCCTGAATGTTGCAAACCAG 

G ™™ AAGGCGCACAGCCCAGAACCTCCACAACAGCTAG T^^^ 
AC ™ GGGGGGTOG ™ GATGAAAGTCAAAGTGAGGAOTC ^TGAAGATA^ 

AGTCTCAGCAGCTCTCCTCCCAGTGATCAAGAGTGCACCTTCTTTTTCAACTTC 

TGTGCTTTCCATCTTAGJU\ATCTGATTGTTCTGTCAGAATTTATATTTACAGGT 
CG^TAGGTAGTTTCCTGG^ 

TA^^^ AGA ^ CAGA r^ CTAT ^ 

A ^ GGA ^ G ^T G r ACC ^ AA ™ OTAC ' I ™ AAG ™ raAA ^ 
AA ^^ A ^ A ^ CC 7^ GATC ^^ 

S^ AA ^ c ^ AA ^r rAT ^ 

G ™ A £ GG f AGAAATAATOA ^ 

™ A ^ AA ^ TOACmAAA ^^ 

AGTAAGTTGAAAACTCAGTATCTATGGAATTGATAAATGTTGATCTGGTGTAGTATAT1TTATCGCATTO 
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^TATA^TGCCAAGATTGAATATG^^ 

G ^* GGTCATACAGCCATAA ^^^ 
T^CTTTATAAATTOTATATGA^^^ 

CTTGTGTGTGATAGTCTAGTCATTGGATGTAAATATAATTTATTATGTACT 
OTGATGACraACATTTOTACTGGTAAGTCAACATCCGTT 

GATAATAGATTGTAATTCAAAATAAAATTATTAATGAATTCTCCTTGTTTG^ 

AATCTGTTAAAAGTTCTTGATGTATTTTAATGAGAAGACTTTAGGTGAGGCTACAGTGATTCCAGAGTGA 
GCCTTCTAACTGGCTAGCAGAAGTTCTCTAGGTTTGGCATCTG 

gtcatttcacaattgacctctttgtgggatggactcattaagtatgctctcagagactggta™ 

GAATGCCTATTAATTTTCAGTGAGAGGCAACAGGTATTAAGTAGAACAGAATGCTCAGGTTGGCAGATTA 
GAACGATCTTTCAGGAGACAAAGCAAGTTTTAATCAGTTGTTTGGTTAATAAGTATGGGGTGTTCGCTGT 
GATAGGGCCCCGCCAGCTTCTGGCTGTTGTGGACCTCAAAAGTATCAGGTGGTTTTGCAAGTGGTGGTCC 
1 * ^CCCCTGCCCCACCCCAATAGGTTCCCCATCTGTCTAGTTTGAT^^ 

15 GOTAGAAAATCAGGTACACTGAATATGGTTTTCATGTAACACCTCTTCTCTGGAGATAGGGGTATGTTTO 
CCTACCCTTCTAGTGGAGAATCCTACTTGAGGATGACX^rTTCCTCTCTTACTAAATAATATTAGTAAATA 
GTGGGCAATATATTCTGCTTTCAGATTTTGATTTGTTGAGATGTAAAAGTTGTTTGGGGCTTAC^ 
TCAAGACTCTCTTTAGCTCCTGCAGGATTGTATTGCTTTTCTTACTGGATATTTTTCCTGGGTAAGCATC 
T^TGGCTTCATCTCTTCCCCCTGTGGTTTTCAGTGTATTTAGTCGAGACCTCTCTC^ 
CCTGTTTATTCACATGGCCTGCCATGCCACTTGGAGGTTTCTGATTACTCCCAAACCTGCTGGTOCTTTA 
TGTCTTTCTCAGCGAATAATTCCATCTGTTCATGTTGGAAACTTAGGTGATATGCTCATCTCCTTTTGCC 

TGTTTATGGAGGTCACCAGCCTCTATCATTTGTATGATTTCGTTTACACTGTTTATATCTCTCTGTCCCC 
CCT^TCTGCCATTGGCATGGTTTAGACCTGTACTCTT^ 

TCCCTCAGCTTCCAGGCTTACTCCTGGTCTCTGCCTTCCTATCTACATATCCTTTTAAAATAAAAT^ 
A f™ CTCCTGAAAAA ^^^ 

CTCTGTCTAATCTGAACACTGCACCTGTCTCTGGCCTTTTTTTCTTGTCATTTCCTAGACCTTAAAAAAT 
GTGTATTGAGAAAGAACTCTGTTAGCTATACAGAAGATGAACTGGGCAATATAGAGTAGCAGCATGGAGA 

ccagtctgactgaactaaggcagtggaagtgtggatgaggaagagaggtgaaaattgagSg^ 

^CTCTTOGGGCATTATTAGGAGGCTCACAGACAAGTCCAGGAGCCTGGTTATACCCTCCTGTGCCATT 
C^CCAGGTGGCTTTCCCATGACTGTGATGAATAAAATTGAGAAGCCCCTGCCCTTTTCAGAGCAGAGGG 
TGAGGAGAAACOTACCATTTTGTCCTCATCCTTACCCCCGTTGACTTGGCGAGAGAT^CC^cS 
TTTTGATCCTGTCATTTTCTAGGATGTGGTGCACGCACTTTGCTGTTGCGCATGGT^^AGI 
AGGTCCTGGGTCTTCATCTGTTTGGCTCTGCTACTGTTTCCTCCTCCCAGGAA 

35 ^S^^^^^^^^^^^ 

CTTTTATTTCAACACTAGGTTTCAATATGGTGTTCCTGCTACCTCCCACCTCCCTCCTCCCTCATCACAC 
ATGCAAA^TCAGCTOATTGAGACAACCC^CTTAGATTCAT^^^ 

TTGTTACTGGAATTCAGTTTTCCTAACTATTTACTACCAGAAATGGTCAATAACTTACTTTGTGTTTAGC 
40 A ^ AAA ^^ ATAGATAG ^^ CCAGTATOATCGC ^ 

40 GCTGCTCTTCCCGTCCACAAGTGGAGTCTGTTTCTCTTGAGTTTTGGCTGGCCTTATC 
^ C ^ AAG ^ GCAGAAGAAATTTAGTATATGTCCAATCCT ^ 

TTATCCTTTTTGGAAGCTAGCCACCATGCTGCAAAGAAGCTCAGCTGGATTACTGAAAGATGAGAGGCCA 

tgtggagagagactcttgaggatgagac^ttatcttggatgttccag^ 

<MTOT ATCC^GCTACaCCACA<3AAAACAGAGGAACTACTCAGTCGATCCCAATC^ 

TGAGACAGATTGCTTGTTATTTATGGTCAAATGGTGATTATCTCTGGTGAGATTACA^GTGA 
TOAAGTTATGCCTATCTGTAGTTTCCTTTTTTTCCTAAAATTGATTTG^TT 
TAAAGAATGAACTTTAAAACACACACGCTGGTTATATGCTTCCTCTAATTAAAATOCA^ 
cn ^™ AGC * TCAAG ^^ 

55 ^^^^^^^^^^—^^ 

>DEX03 60_015 . nt . 1 

CCAGAAAACAACAGAATGAACATCATCATGAATACATGAATCGGCTGTGATGTGTGAACTGCTAAGGGCC 
fiO ^GAACGTTTGCAGAGCAGTGGGCACAATGTTTACAATGTATGTGTATGTCACTTTC^^ 
60 ATGCATGGGGACGTGCTGAACCCGAAAAAAAGTGCC^CCATAAGGACTGCAATAGAGA^G^ 
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>DEX0360_016 . nt . 1 

AGAAGCOTCAAGGTTAATCCTGTATCATTTCCATCTTGATCCCCTACGTTTTGCCTCACTO 
^GTCCT^AAGGCCCCACACTGTGT^ 

g^gatctcaaagcacttgagaagaggaaaccagttgta^^ 

^™^ G T G : C ^ CCTCTCTCCAAAGCCCCAGCCT ^ 



GAAAAGTCCCAATGGAACTATCCGGAACATCCTGGGGGGGACTGTCTTCCGGGAGCCCA^^ 
^ CA ™ ACGCCTAGTCCCTGGCTCGACC ^ GGG CAT(^CC 

ACAAGGCCACAGACTTTGTGGCAGACCGGGCCGGCACTTTCAAAATGGTCTTCACCCCAAA 

GTACATGA 
pACAA 



AA^So^ CAGCATC ^ GCCTGGACACGTCGCCTGGAGCACC ^^ 
^™ CA ^ AGG5 ^ CCAGA ^ TGGAGAAGGT 

C^GGACCTGGCG^CTCCATTCACGGCCTCAGCAATGTGAAGCTGAACGAGCACCTCC^ 
^^^ AGGGGCCAGGGCTGAGCCGGCGGGTC ^ CTGAG CGCGGCA^ 



AATTTATATTGCCCTTGGAACACATGGTGCCATATTTAGCTACTAAAAAGCTCTTCACAAAA 
>DEX03 60_016 . nt . 2 

^r AGGACCCCCGTC ^ TCTCTOG ^ CTOGGGG ^ A AATTCTGGTTGAAA 

^~° AC ^ TATCTC ^^ 
A ^ C f G f AACATCCTCGGGGGGACTCT ^ 

^™ GACCAAGCCCATCACCA ^ GCAGGCACGCCCA TGGC^ 

^^ A ^ G ^ GGGCACCCCCCGACTGGAGCTCCTCGCCTAGGGA TCCTC^^ 

GCCACAGACTTTGTGGCAGACCGGGCCGGCACOOTCAAAATGGTCTTCACCCCAAAA^^^ 



ACGATTGAGG 



^™S^ G ^ ATGGGACCGTCACCCGCCACTATCGGGAG ^CCAG^ 

^° A ^ G 5 CAGCATCT ^ C ^ CACGTGGCC ' rG ^ 
f^™ GG r TGCCCAGA ^^ AGAAGGTCTGCGTGGAGA CGGTGG^ 
ACC^CGGGCTGCATTCACGGCCTCAGCAATGTGAAGCTGAACGAGCAC 

cctcgacaccatcaagagcaacctggacagagccct^gcaggcagtagggggSg^c^ 
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^G^OGAGGGGCCAGGGCTGAGCCGGCGGGTCCTCCTGAGCGCGGCAGAGGGfOAGCCTCACAGCCCCT 
CTCTGGAGGCCTTTCTAGGGGATGTTTTTTTATAAGCCAGATGTTTTTAAAAGC^TA 

T GA ^_ ACGTGAGGCAGGAGC ^^^ 

ATATTGCCCTTGGAACACATGGTGCCATATTTAGGTACTAAAAAGCO?COTCACAAAA 
>DEX0360_016 .nt . 3 

CCAAAAAAAAAAAAAAGGCGGTGTO^ACAAA^ 

CGTGTGCACTGCACGGAGGCTGGTGTTAAACAGTCGCGTGGGCGGCGGGGTACCGTTCCT^GAGAG^'TCG 
CCCCCTGCAGTCCATCTCAGGTTTTGCGCACAGCTGCTTCCAGTATGCCATCCAGAAGAAATGGCCGC 

^catgagcaccaagaacaccatactcaaagccta^^ 

^GACAAGTAAAGCCTCATCCATGTACTCTGTGGC^ 

AGCCTTC^reCCCTCTCCCCATAACAGACCTTTTTACTCCCAGGCACTATAAGACCGACTTCGACAAGAAT 
AAGATCTGGTATGAGCACCGGCTCATTGATGACATGC^GGCTCAGGTCCTCAAGTCTTCGGGTGGCT^ 
TGTGGGCCTOCAAGAACTATGACGGAGATGTGCAGTCAGACATCCTGGCCCAGGGCTTTGGCTCCCTTGG 
CCTCATGACGTCCGTCCTGGTCTGCCCTGATGGGAAGACGATTGAC^TGAGGCCGCTCATGGGACCGTC 

GGACACGTGGCCTGGAGCACCGGGGGAAGCTGGATGGGAACCAAGACCTCATCAGGTTTGCCCAGATGCT 
^AAGC^TGCGTGGAGACCMTGGAGAGTGGAGC^^^ 

ctcagcaatgtgaagctgaacgagcacttcctgaacaccacggacttcctcc^caccatcaagagS 

^^ A ™ TGGGCAGGCAGTAGGGGGAGGCGCCACC 

™™^ CTCCTGAGCGCGGCAGAGGGTGAGCCTCACAGCC cc 
g^ttttataagcca^tgo^toaaaagcatatgtgtgtttcccctca 

>DEX03 60_016 .nt . 4 

accctccagtgccctccagccctgtgctgggccctggagacccacaggagggtgaagagacctggaacag 

™ C ^ C ^ TCCCAGTOGCAGCTCGG ^^ 
™ AGAGGGCAGCAGGGCTCAGCTGGGTGGCCCCAGGAGA ^ 

™ GG ^ CGCTCATGGGACCGTCACCCGCCACTATCGGGAG ^ 

ctccatcgccagcatctttgcctggacacgtggcctggagcaccgggggaagctgga^aaccaagac 
^tcaggtttgcccagatgctggagaaggtgtgcgi^ 

ACC ^ GGCGGGCTGCATOCA ^^^ 

CCTCGACACCATCAAGAGCAACCTGGACAGAGCCCTGGGCAGGCAGTAGGGGGAGGCGCCACCCATGGCT 

gcagtggaggggccagggctgagccggccsgc^ctcc^^ 

CTCTGGAGGCCTTTCTAGGGGATGTTTTTTTATAAGCCAGATGTTTTTAAAAGCATATGTGTGTTTCCCC 

^ A ^ TGACGTGAGGCAGGAGCAGTGCGr ™ ACCTCAGCCA GTCAGTATGTTTTC 

ATATTGCCCTTGGAACACATGGTGCCATATOTAGCTACTAAAAAGCTCTTCACAAAA 

>DEX0360_016.nt.5 

TGCCCGCGCGGCCAGCGCCCGCCAGGCCCAGCGTTAGCGTTAGCCCGCGGCCAGGCAGCCGGGAGGAGCG 

GCGCGCGCTC^ACCO^CCGCCCKCTCGTTCGCTCTCCAGCTTGGGATGGCCGGC^CC^ 

GTGCGCTCGCTCTGCAGAGCCTCAGGCTCGCGGCCGGCCTGGGCGCCGGCGGCCCTCACAGCC^CCACCT 

^ 6G ^ A ^^ A ^ CGTATOATCTGG ^^ 

^^f 00 CAGTCGAGGGGCC ^^ 



A ^ G ^^^ G1 ^^ CCTGAGGGGAGGAGGTAGTCGGACCC 

GGCAGGTTCCCCTGGGGCAGACCAGAGCACCTCAGGAAGGGGCTGCCACGGCAGGGAAGGGACCAGGCAG 

°^^ GAGC ^ A ^ CACAGGGGCCCACTGCGGAG ^^ G 

TCCCTGGAATTTTCTAGCATGATCCAGTTTCTGTGTCCAGTTCTCCATTCTC 

ATA^Ga^TTGATTTTTTTCWCGT^ 

^^^ TAGGTACTAAAAAGAGGTCCTACCCACACCTCCCTCAGA 

tttggaggggcttgggtotgtgtgaacaagggccctgcattgtctaggcctgcagt^Sgg 
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TCACTTTCACCATGCATTGGCAAAACTAGAAAAGT^ 
GGCGCACGCCTATAATCCCTGTACTTTG^ 

ACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTCAAAATACAAAAATTAGCCAGGCGTGGTGATGC 
GCACCTGCAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAAAATGGCTTGAACCTGGGAGGCAGAGGTTGC 
5 AGTGAGCCGAGACTGCACCACTGCACTCCAGCCTGGGTGACAGAGCAAGACTCTGTCTCAAAAAAAAAAA 
AAAAAAAA 

>DEX03 60__017 . nt . 1 

ACACTGGGTTCGAGTTCCCAACCTCAGGTCATCTGCCCGTCT^ 

1 0 CGTGAGCCACCGTGCCTGGCCGTAAGGTATTATTTTTAAAGGTTAGCTCACCTAAGACTTCCGCAGCTGA 
GGGCAGTAACAAGATAGGCATGATGCACAGAGCCATGTGGGGATTCCAGACCCCTCCTGTTGCATAGTTT 
CCCAGTTGAATTTGACTCTTCTCCATTTATCTCATTTTTTTCTGGATAGGTCTACCTGCAAGTCGGATTT 
CCCAGGTTATTGTTGGAGATGAGCGGCAGCAATACCTCTTGGTGATTGG(K^AGGTTGTAGTGATGTCCAG 
TTAGCTCAGCGTTTGGCTCAGGCGAATGAAATTGTCCTATCCTG 

1 5 ATATGTTTGAAGTGGCAATCATGAGGGAGGATGAAGCTGTGAAGATTGATGAAGGCCAGCCTATAGAGTA 
TGTATCTGAATTCCGTACGATGACTCTGGTTTTGGTCAGCCTAGAGTTCCACAGGACAGCGTGGATGTTG 
CATTTGTGTCATCTTATCCAGGAGGCTGCCTTATACATCTCCACAGTCATTGAGAAAGGGGGCGGCCAGC 
TGAGTCGGATCTTTATGTTTGAGAAAGGCTGCATGTTCCTCTGTGTT 
GCCAGACGAGTGTGCACATGCCCTGGAGAGCTCCTTCAGCATCTC 

20 AAGACCAACTGAGGAGGAAGGTGGGGCAGAGAGGAGCTTCTCAGGCCCCAGGGGCTCTTCAGGCAGGATC 
CCTAGATTTGTTTCCATCAGTATCACTAATGGACCAGTATTCTGTGGCGTOGTTGGAGCAGTAGCAAGAC 
ACGAATATACAGTTATTGGCCCAAAAGTGAGTCTTGCGGCCAGAATGATAACTGCTTATCCAGGTTTGGT 
GTCCTGTGATGAGGTAACATATCTAAGATCCATGCTACCTGCT^ 

ATGATGAAAAACATCTCCAACCCAGGGAAGATATATGAATATCTTGGCCACAGAAGATGTATAATGTTTG 

25 GAAAAAGACATTTGGCAAGAAAGAGAAACAAAAATCACCCTTTGTTAGGAGTGTTAGGTGCTCCCTGTCT 
CTCTACAGACTGGGAGAAAG7ATTGGAAGCCTTCCAAATGGCACAGCAAGGGTGTTTGCACCAGAAGAAG 
GGACAAGCAGTTCTGTATGAAGGTGGAAAAGGCTATGGAAAAAGCCAGCTGTTGGCTGAAATAAACTTTC 
TGGCACAGAAAGAAGGGCATAGCTACCCTTCACAGGTGCTTTGGAAACCCACTTTATTGTGAGGTCCTAT 
GCCAGGACC1WCTCTCTAAGGACGTGTTGCTCTTTCATGTCCTACAAAAGGAGGAAGAGGAAAACAGCAA 

30 GTGGGAAACCCTCTCAGCCAATGCCATGAAATCCATAATGTATAGTATTTCTCCTGCCAACTCTGAGGAA 
GGCCAGGAACTTTATGTCTGCACAGTCAAGGATGATGTGAACTTGGATACAGTACl^CTCCTACCCTTTT 
TGAAAGAAATAGCAGTAAGCCAACTGGATCAACTGAGCCCAGAGGAACAGTTGCTGGTCAAGTGTGCTGC 
AATCATTGGTCACTCCTTCCATATAGATTTGCTGCAGCACCTCCTGCCTGGCTGGGATAAAAATAAGCTA 
CTTCAGGTCTTGAGAGCTCTTGTGGATATACATGTGCTCTGCTGGTCTGACAAGAGCCAAGAGCTTCCTG 

35 CTGAGCCCATATTAATGCCTTCCTCTATCGACATCATTGATGGAACCAAAGAGAAGAAGACAAAGTTAGA 
TGGTGGGTCAGCCTCTCTTCTCAGGCTACAAGAAGAATTATCCCTACCACAAACTGAGGTGTTGGAATTT 
GGAGTCCCTCTGCTACGGGCAGCTGCOTGGGAGCTCTGGCCCAAGGAACAACAGATAGCTCTGCACCTTG 
AATGTGCCTGCTTTCTCCAAGTTTTGGCCTGCCGCTGTGGGAGCTGCCATGGAGGAGACTT^ 
TCATCATTOTGCAGTTTGTTCTACTAAGAATTCC^ 

40 GGCTCAGTGCTAACACAAGTGATCACAGAAAAATTGCAGCTGCCTTCTCCCCAAGAACAGAGGAAGAGTT 
CCTAGATCAAGTGAAGAGGAAGCTGGCTGAGACCAGCCCTGAGAAAGACCTGTTGACCACAAAGCCTTGT 
CACTGTAAGGATATCCTGAAGTTAGTGCTCTTACCCCTCACCCAGCATTGCTTGGTCGT0X3GAGAAACCA 
CCTGTGCATTTTATTACCTGCTGGAGGCTGCGGCTGCCTGCTTGGAC^ 
TTTCAACATGGGACGTATCACTTTAGCCAAAAAACTGGCTAGGAAAGCCCTTCGACT^ 

45 TTCCCTTGGACCTGGTTTGGTGTCCTTOT 

GCGAACCTCCAAACGACCCTAGTGAGAAGTTGTCTCTACCTATGTGGAGCTCTCTCAGTO 
GTGGGCATCAAGGACAAGTGGCTGCACTGTGAGCAGATGGCCATTC 

CCAGGGAGGGGTTGTTGGCCACAGCTCAGCTCATGCAGGCCCTGGCCTACACCAAGCTCTGCCTTGGTCA 
TCTTGACTTCTCCATCAAGCTGGGATTGCTGTGTCGGCCCTTTAGTGAGTGTCTGCGTTTCGTTC 
50 TACGAGCACAGCCGTGTTCTAACCTCTCAGAGCAATGTCATGCTGGGGGTCCACTCCTCCCTGGCCATGT 
GTACTGTAAGGAGTTCTTCTCTGAATGTGTGACCTGCCC 
GCCTCTGTAATGAGATGTGAAAAGAGAGAATTGATGTCCCT^ 

GCTTGACCAGGATTTGGATAAAAGGAGAATTTCTGCAGGAAAATAACTCTTAGAA^ 
ACAGAGATTTGACAGAGTGGCTGATGTCAAGGAGAACAAGGATGCAGAAGAAACTCAAGATGTATGTATT 
55 AAAACAAAAGAACAATAACCTGAAGGGACCATGATTCTGTTATTGT^ 
ATTCTCCTTTAAAAGATATAATGTACATATTAAGTATACT^ 
TATCAAAATAAAAGACTATTTTTTTCTAAAACA 

>DEX03 6 0_017 . n t - 2 

60 GGTAACTCAATGTGTCTTTATAGATTGATGAAGGCCAGCCTATAGAGTATGTATCTGAATTCCGTACGAT 
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GACTCTGCTTTTGGTCAGCCTAGAGT^ 
GAGGCTGCCTTATACATCTCCACAGTCATTGAGAAAGGGGG 

AGAAAGGCTGCATGTTCCTCTGTGTTTTCGGCCTTCCTGGTGATAAGAAGCCAGACGAGTGTGCACATGC 
CCTGGAGAGCTCOTTCAGCATCTTCAGCTTCTGCTGGGAGAATCTTGCTAAGACCAACTGAGGAGGAAGA 
TCCCTAGATTTGOTTCCATCAGTATCACTAATGGACCAGTATTCTGTG 

ACACGAATATACAGTTATTGGCCCAAAAGTGAGTCTTGCGGCCAGAATGATAACTGCTTATCCAGGTTTG 

GTGTCCTGTGATGAGGTAACATATCTAAGATCCATGCTACCTGCTTACAACTTCAAGAAACTCCCAGAGA 

AAATGATGAAAAACATCTCCAACCCAGGGAAGATATATGAATATCTTGGCCACAGAAGATGTATAATGTT 

TGGAAAAAGACATTTGGCAAGAAAGAGAAACAAAAATCACCCTTTGTTAGGAGTGTTAGG 

CTCTCTACAGACTGGGAGAAAGAATTGGAAGCCTCCCAAATGGC^ 

AGGGACAAGCAGTTCTGTATGAAGGTGGAAAAGGCTATGGAAAAAGCCAGCTGTTGGCTGAAATAAAC^ 

TCTGGCACAGAAAGAAGGGCATAGCTACCCTTCACAGGTGCTTTGGAAACCCACTTTATO 

ATGCCAGGACCTTCTCTCTAAGGACGTGTTGCTCT^ 

AAGTGGGAAACCCTOTCAGCCAATGCCATGAAATCCATAATGTATAGTATTTCTC 
AAGGCCAGGAACTTTATCTCTGC^CAGTCAAGGATGATGTC 

TTTGAAAGAAATAGCAGTAAGCCAACTGGATCAACTGAGCCCAGAGGAACAGTTGCTGGTCAAGTGTGCT 
GGAATCATTGGTCACTCCTTCCATATAGATTTC 

TGCTGAGCCCATATTAATGCCTTCCTCTATCGACATCATTGATGGAACCAAAGAGAAGAAGACAAAGTTA 

GATGGTGGGTCAGCCTCTCTTCTCAGGCTACAAGAAGAATTATCCCTACCACAAACTGAGGTGTTGGAAT 

TTGGAGTGCCTCTGCTACGGGCAGCTGCTTGGGAGCTCTGGCCCAAGGAACAACAGATAGCTCTGCACCT 

TGAATCTCCCTCCTTTCTCCAAGTTTTGGCC^ 

TTTCATCATTTTGCAGTTTGTTCTACTAAGAATTC 

CTGGCTCAGTGCTAACAGAAGTGATCACAGAAAAATTGCAGCTGCC 

TTCCTAGATCAAGTGAAGAGGAAGCTGGCTCAGACCAGCCCTGAGAAAGACCTGTTGACCACAAAGCCTT 

GTCACTGTAAGGATATCCTGAAGTTAGTGCTCTTACCCCTCACCCAGCATTGCTTGGTCGTTGGAGAAAC 

CACCTGTGCATTTTATTACCTGCTGGAGGCTGCGGCTGCCTGCTTGGACCTGTCAGATAATTATATGGTC 

TGTTTCAACATGGGACGTATCACTTTAGCCAAAAAATTGGCTAGGAAAGCCCTTCGACTGCTGAAA 

ATTTCCCI^GGACCTGGTTTGGTGTCCTTTTCCAG 

GAGCCAACCTCCAAACGACCCTAGTGAGAAGTTGTCTCTACCTATGTGGAGCTCTCTCAGTTCTCCCAGA 
GTGTGGGCATCAAGGACAAGTGGCTGCACTGTGAGCAGATGGCCATTCAGAAAAGCAGTTTATGTTGGTT 
CTCCAGGGAGGGGTTGTTGGCCACAGCTCAGCTCATGCAGGCCCTGGCCTACACCAAGCTCTGCCTTGGT 
CATCTTGACTTCTCCATCAAGCTGGGATTGCTGTGTC^ 

TCTACGAGCACAGCCGTGTTCTAACCTC^rCAGAGCAATGTCATGCTGGGGGTCCACTCCTCCCTGGCCAT 

GTGGTAATGTCTTACTCAAGGGCTGTGGAAAAGGATAGACATTTATGTCATTTAAGCTGTCTCT 

CAGACAGGACTTTTGAACCTCTCTAACCAACTTTTAAAGACCAOT 

TAGAAGGGCTCTTGTCCTTTAACAGGTTTTGGCCTATAGGTCAAGGGTTACGTTTAGGGTTACATTTAAC 

TGCTAGAGTAACCCATAGCAAGGCTGAATATAATTGGTCTCCTTTTAAGTTTCCT0X3TA1^TGAGTTAGT 

AGCCTTGGTCACTTTCTAGCATCACAATTCTGATTGTCC 

TTTTAAGCAAAAGTCATGGTGGGTAAGCAGCGGATATTGCTC 

GCCCAGGAATCACAGTGGGACCTGTTTAAGCACTATTTCTC 

TGCCTCGCTATTTGGTGGACATGGCTTTGTCCGATTC 

CCAGAGGGTATCTTCATGCATATTCCTCTAGAGCTTCACAGCCAAACCCTTC 
TGTCCTTTCACTAACACCTGATTCACTTAGTTCTACCCTATOGTGCTC 
CTTTTTTCCCTTTTACTGGCTCTGTTTCCCTTTA 
CTACCTACCTTATGTATCCTTCCCGATATTATTGCATC 

TTTGCCAGCTGCTACCCAGTATCATTAAAATATTAACATTTAGCCTTGCTCAATGGA 

GTTCAGTCTATAATTTGATACAGCTCCCTCCAGCCCTTCTGAGTCTAAAACACATTCCAATTCCTOT 

TTCCAGGCTTATTTTGCCATCAGTAACTCCTTCCTGTTCCCCCAGCCATGAGTGAA 

ACCTTTGTAAGTTCTGATGAAGTAGCATGTTAGGAGAATGAAGCACTAATCCCAGAGCTAATGGACCTTC 
CTTTCCTTTCAGTACTGTAAGGAGTTCTTCTCTC 

CTGAGCTTAAGGCCTCTGTAATGAGATGTGAAAAGAGAGAATTGATGTCCCTGACTAACAGCATCAGACC 

TTMGACACCTGCTTGACCAGGATTTGGATAAAAGGAGAATTTCTGCAGGAAAATAAC 

AACTTAGGAATACAGAGATTTGACAGAGTGGCTGATGTCAAGGAGAACAAGGATGCAGAAGAAACTCAAG 

ATGTATGTATTAAAACAAAAGAACAATAACCTGAAGGGACCATGATTCTGTTATTGTATATAACACAAGG 

AAATGCCCCAGATTCTCCTTTAAAAGATATAATGTACATATTAAGTATACTAGCCTTTATAGTTACTGCT 

ATCTACATGTTTATCAAAATAAAAGACTATTTTTTTCTAAAACA 



>DEX0360_017 .nt . 3 

60 ACACTGGGTTCGAGTTCCCAACCTCAGGTCATCTGCCCGTCTCAGCCTCCCAAAGTGCTGGGATTACAGG 
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CGTGAGCCACCGTGCCTGGCCGTAAGGTATTATT^Ai^GGTTAGCTCACCTAAGAClTCCGCAGGTGA 
GG ^° AG ^ CAAGA ™^ 

™ CA ^^ ACTG ^ GAGATGAGCGGCAG ^ 

OTAGCTCAGCGTTTGGCTCAGGCGAATGAAATTGTCCTATCCTGGAACTGCTGGM^CTOTGC 
ATATGTOTGAAGTGGCAATCATGAGGGAGGATGAAGCTGTGAAGATTGATGAAGGCCAGCCTA 
TCTATCTGAATTCCGTACGATGACTCTGGTTTTGG^TCAGCCTAGAGTTCCACAG 

TGAGTCGGATCTTTATGTTTGAGAAAGGCTGCATGTTCCTCTGTGTCTTCGGCCTTCCTGGTGATAAG 
™^ CAA ^^ GAGGAAGG ^ GGCAGAGAGGAGC ^ TCAGG 

CCTAGATTTGTTTCCATCAGTATCACTAATGGACCAGTATTCTGTGGCGTGGTTGGAGCAGTAG^ 
^ C ^™ AGGTAACATATCTAAGATCCA ^ TACCTGCraACAA ^ 

atgatgaaaaacatctccaacccagggaagatatatgaatatcttggccacagaagatgtataatg™ 

GAAAAAGACATTTGGCAAGAAAGAGAAACAAAAATCACCCTTTGTTAGGAGTGTOA^ 
CTCTACAGACTGGGAGAAAGAATTGGAAGCCTTCCAAATGGCACAGCAAGGGTG^G^S 

^ AAG ^ A f TCTCTATCAAGGTGGAAAAGGCTATGGAAA ^ 
^ GCA ^ AG ™ AAGGGCATAGCTACCCracACAGGTOC ^ 
G ^ G ^ AC ™ TCTCTAAGGACGTGTTGCTC ^ A ^ 
G ^ GGAAACCC ^ AGCCAATGCCATGAAATCCATAATGT ^ 

GG ^ CAGGAAC ^ ATGTCTCCACAGTC ^^ 

r GAAAGAAA ^ AGcAGTAAGccAAcTCGATcAAcTGAGcccAG 

aatca^gtcactccttccatatagatttgctgcagcacctcctgcctggctgggataaaaatS 
ctcagcccatattaatgccttcctctatcgacatcattgatggaaccaaagagaagaagaca^ 

^^ G ^ AGCCTCTC ^ TCAGGCT ^ 
G^TCCCTCTGCTACGGGCAGCTGCTTG^ 

AA 3 GC ^ C ^ TCCAAG ^ GGOT 
^^ A ™ GCAGTOTGOTCTACTAAG ^^ 

G ^™^ GCTAACACAAGTGATCACAGAAAAATTCCAGC ^ COTC ^ 

^ AGA ? CAAGTCAAGAG ^^ 

™ G ^ GGATATCCTG ^^ 

CCTGTGCATTTTATTACCTGCTGGAGGCTGCGGCTGCCTG^ 

^CAACATGGC^CGTATCACTTTAGCCAAAAAATT^ 

TCCCMGGACCTGGTTTGGTGTCCTTTTCCAG^^ 

GC ^ CCTCCAAACGACCCTM ^ 

GTCGGCATCAAGGACAAGTGGCTGCACTGTGAG^^ 

CC ^ AG ^ G r GTTCGCCACAGCTCAGCTCATCCAGGGGG TGGCCTACACCAAG^^ 
^ GAG ^^ AGCCGTGTTCTAACCTCTCAGAGCAATGTCATGCTGGG 

GGTAATGTCTTACTCAAGGGCTGTGGAAAAGGATAGACATTTATGTCATTTAAGCTGTCTCTCCCCACCA 
GACAGGACTTTTGAACCTCTCTAACCAACTTTTAAAGACCATTCACCTCCCATACCC^ 

CTAGAGTAACCCATAGCAAGGCTGAATATAATTGGTCTCCTTTTAAGTTTCCPTOTATG 
CCTTGGTCACTTTCTAGCATCACAATTCTGATTGTCCATGAGGTCTTAGAGCCTTAAAG 
TTAAGCAAAAGTCATGGTGGGTAAGCAGCGGATATTGCTGCAAGCTGTTACTCTTT^TCCTCC^ 

CCAGGAATCACAGTOGGACCTGTTTAAGCAC™ 

cctcgctatttggtgcacatggctttgtccgattcctagaatgccatgtcttaS 
agagggtatcttcatgcatattcctctagagcttcacagc^ 

aactccttcctgttcccccagccatgagtgaatatgctgaatgaggacct^ctc?aa^ 

AAAAGAGAGAA Z G J^^ 

GC^TGTCAAGGAGAACAAGGATGCAGAAGAAACTCAAGATGTATGTATTAAAACAAAAGAACAATAAC 
°^ GGGACCA ^^ TG ™^ 
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CGTGAG CCACCGTGCCTGGCCGTAAGGTATTATT^ 



GCCAG ^ AA ^ GAC TS^ TCCA ^ ATC ^^^TCTGGATAGGTCTACCTGCAAGTC 

TGATGTCCAG 



™ CA ^ A r GOTGGAGA ^^ 

OTAGCTCAGCGTTTGGCTCAGGCGAATGAAATTGTCCTATCCTGGAACTGCTCGATC^TOTG 



GC ^ ACGA S CACATGCCCTGGAGAGCTCC ^ AGCATCOTCA ^^ 
AAGACCAA<^AGGAGGAAGGTGGGGCAGAGAGGA(^TTCTCAGGCCCCAGGGGCT^ 
CCTAGATTTGTTTCCATCAGTATCACTAATC^CCAGTATT^ 

ACGAATATACAGTTATTGGCCCAAAAGTGAGTCTTGCGGCCAGAATGATAACTGCCTA^ 
GTCCTGTGATGAGGTAACATATCTAAGATCCATGCTACCTGCTTACAACMC^ 

A A^ AA ^^ CCAACCCAGGGAAGATATM ^ 
o A ^ GACA ^ TGGCAAGA ^ GAGAAACAAAAATCACCC ^ 

C^ACAGACTGGGAGAAAGAATTGGAAGCCTTCCAAATGGCACAGCAAGGGTGTTTCCAC^ 

GGACAAGGAGTTCTGTATGAAGGTGGAAAAGGCTATGGAAAAAGCCAGCTGTTGGCT 

^^™ AAGGGCATAGCTACCCTTCACAGGTCC ^^ 

GCCAGGACCTTCTCTCTAAGGACGTGTTGCTCTTTCATGTCCTACAAAAGGAGGAAGAGGAAAACA 

GTGGGAAACCCTCTCAGCCAATGCCATGAAATCCATAATGTATAGTAl^CTC^^ 

^CCAGC^CTTTATGTCTGCACAGT^^ 

aatcattggtcactccttccatatagatttgctgca«:acctcctc^ctggctgggataa^ 

OTCAGOTTOAGAGCTCTOTGGATATACATGTGCTCTGC^^OT 
CTG^CCATATTAATGCCTTCCTCTATCC^CATCATTGATGGAACCAAAGAGAA^ 

^^^ GCCTCTC ^ TCAGGCTACAAGAAGAATOATCCCTA ^ 

GGAGTGCCTCTGCTACGGGCAGCTGCTTGGGAGCTCTGGCCCAAGGAACAACAGATAGCTCTGCACCTTG 

AATGTGCCTGCTTTCTCCAA.GTTTTGGCCTGCCGCTGTGGGAGCTGCCATGGAGGAGA 

TCATCATTTTGCAGTTTGTTCTACTAAGAATTCCAAGGGGACCTCTCGATTCTG^A 

GG ^^ G ^ GCTAACACAAGTOATCACAGAAAAA ^ CAG ^ 

CC ? AGATCAAGTGAAGAGGAA ^ 

CAC J^ AAGGATATCCTGAAGraA ^ 

TTTCAACATGGGACGTATCACTTTAGCC^AAAAATTGGCTAGGAAAGCC 

~ CCC ?^ CCTCG ^ GTCTCCT ^^ 

^ AACC ^ CAAACGACCCTAGTGAGAAGTTCTC ^ AC 

g ^ gggatcaaggacaagtggctgcac ^tgagcagatggccattcagaaaagcag^ 

CCAGGGAGGGGTTCTTGGCCACAGCTCAGCTCATGCAGGCCCTGGCCTACACCAAGCTCTGCCT 
™^°^ CCATCAA ^^ 

tacgagcacagccgtgttctaacctctcagagcaatgtcatgctgggggtccactcctccctggc^ 

GG ^^ CAGGAATCACACT ^^^ 
ACCAA ^ c r :GCTAT ^ TGCACATCGCT0 "^ 

aaa ^ gc ^ agggtatcotcatgcat attcctctagagcttcacag^ 

agatgtgaaaagagagaattgatgtccctgactaacagcatcagaccttttgacacctgcttgac^ 
r^™ GGAGAA ^ CTGCAGGAAAATAACTCTOAGAA ^ 

cagagtggctgatgtcaaggagaacaaggatgcagaagaaactcaagatgtatgtattaaaac^^ 

CAA ^°™ GGGACCATGA ^ TGCTA ^ TATATAACAC ^ 

>DEX03 60_017 . nt . 5 

CGTGAGCCACCGTCXrCTGGCCGTAAGGTATTATTTTTAAAGGTTAGCTCACCTAAGACT 
TTAGCTCAGCGTTTGGCTCAGGCGAATGAAATTGTCCTATCCTGGAACTGCTGGATGCTTTC 
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ATATGTTTGAAQTGGCAATCATGAGGGAGGATCAAGCTGTGAAGA1TO 

TGTATCTGAATTCCGTACGATGACTCTGGTTTTGGTCAGCCTAGAGTTCCACAGGACA^GTGGATGTTG 
CATTTGTGTCATCTTATCCAGGAGGCTGCCTTATACATC 

TGAGTCGGATCTTTATGTTTGAGAAAGGCTGCATGTTCCTGTGTGTTTTCGGCCTTCC ' 
5 GCCAGACGAGTGTGCAC^TGCCCTGGAGAGCTCCTTCAGCATCTTCAGCTTCTGCTGGGAGAATCTTGCT 
AAGACCAACTGAGGAGGAAGGTGGGGCAGAGAGGAGCTTCTCAGGCCCCAGGGGCTCTTCAGGCAGGATC 
CCTAGATTTGTTTCCATCAGTATCACTAATGGACCAGTATTCTCTGGCGTGGTTGGAGCAGTAGCAAGAC 
ACGAATATACAGTTATTGGCCCAAAAGTGAGTCTTGCGGCCAGAATGATAACTGCTTATCC^GGTTTGGT 
GTCCTGTGATGAGGTAACATATCTAAGATCCATGCTACCTGCTTACAACTTCAAGAAACTCCCAGAGAAA 

1 0 ATGATGAAAAACATCTCCAACCCAGGGAAGATATATGAATATCTTGGCCACAGAAGATGTATAATGTTTG 
GAAAAAGACATTTGGCAAGAAAGAGAAACAAAAATCACCCTTTGTTAGGAGTGTTAGGTGCTCCCTGTCT 
CTCTACAGACTGGGAGAAAGAATTGGAAGCCTTCCAAATGGCACAGCAAGGGTGTTTGCACCAGAAGAAG 
GGACAAGCAGTTCTGTATGAAGGTGGAAAAGGCTATGGAAAAAGCCAGCTOTTGGCTGAAATAAACTTTC 
TGGCACAGAAAGAAGGGCATAGCTACCCTTCACAGGTGCTTTGGAAACCGACTTTATTGTGAGGTCCTAT 

1 5 GCCAGGACCTTCTCTCTAAGGACGTGTTGCTCTTTCATGTCCTACAAl^AGGAGGAAGAGGAAAACAGCAA 
GTGGGAAACCCTCTCAGCCAATGCCATGAAATCCATAAT^TATAGTATTTCTCCTGCCAACTCTGAGGAA 
GGCCAGGAACTTTATGTCTGCACAGTCAAGGATGATGTG7VACTTGGATACAGTACTTCTCCTACCCTTTT 
TGAAAGAAATAGCAGTAAGCCAACTGGATCAACTGAGCCCAGAGGAACAGTTGCTGGTCAAGTGTGCTGC 
AATCATTGGTCACTCCTTCCATATAGATTTGCTGCAGCACCTCCTGCCTGGCTGGGATAAAAATAAGCTA 

20 CTTCAGGTCTTGAGAGCTCTTGTGGATATACATGTGCTCTGCTGGTCTGACAAGAGCCAAGAGCTTCCTG 
CTGAGCCCATATTAATGCCTTCCTCTATCGACATCATTGATGGAACCAAAGAGAAGAAGACAAAGTTAGA 
TGGTGGGTCAGCCTCTCTTCTCAGGCTAC^GAAGAATTATCCCTACCACAAACTGAGGTC 
GGAGTGCCTCTGCTACGGGCAGCTGCTTGGGAGCTCTGGCCCAAGGAACAACAGATAGCTCTGCACCTTG 
AATGlX^CTGCTOTCTCCAAGTOVrTGGCCTGC^ 

25 TCATCATTTTGCAGTTTGTTCTACTAAGAATTC 

GGCTCAGTGCTAACACAAGTGATCACAGAAAAATTGCAGCTGCCTTCTCCCCAAGAACAGAGGAAGAGTT 
CCTAGATCAAGTGAAGAGGAAGCTGGCTCAGACCAGCCCTGAGAAAGACCTGTTGACCACAAAGCCTTGT 
CACTGTAAGGATATCCTGAAGTTAGTGCTCTTACCCCTCACCCAGCATTGCTTGGTCGTTGGAGAAACCA 
CCTGTGCATTTTATTACCTGCTGGAGGCTGCGGCTGCCTC 

30 TTTCAACATGGGACGTATCACTTTAGCCAAAAAATTGGCTAGGAAAGCCCTTCGACTGCTGAAAAGGAAT 
TTCCCTTGGACCTGGTTTGGTGTCCTTTVTCCA^ 

GCCAACCTCCAAACGACCCTAGTGAGAAGTTGTCTCTACCTATGTGGAGCTCTCTCAGTTOTCCCAGAGT 
GTGGGCATCAAGGACAAGTGGCTGCACTGTGAGCAGATGGCCATTCAGAAAAGCAGTTTATGTTGGTTCT 
CCAGGGAGGGGTTGTTGGCCACAGCTCAGCTCATGCAGGCCCTGGCCTACACCAAGCTCTGCCTTGGTCA 

35 TCTTGACTTCTCCATCAAGCTGGGATTGCTGTGTC 

TACGAGCACAGCCGTGTTCTAACCTCTCAGAGCAATGTCATGCTGGGGGTCCACTCCTCCCTGGCCATGT 
GGTAATGTCTTACTCAAGGGCTGTGGAAAAGGATAGACATTTATGTCATTTAAGCTGTCTCTCCCCACCA 
GACAGGACTTTTGAACCTCTCTAACCAACTTTTAAAGACCATTCACCTCCCATACCCTCCCATCTTATTA 
GAAGGGCTCTTCTCCTTTAACAGGTTTTGGCCTATAGGTCAAGGGTTACGTTTAGGGTTACAOT 

40 CTAGAGTAACCCATAGCAAGGCTGAATATAATTGGTCTCCTTTTAAGTTTCCTTGTATGTGAGTTAGTAG 
CCTTGGTCACTTTCTAGCATCACAATTCTGATTGTCCATGAGGTCTTAGAGCCTTAAAGAAGTGATGATT 
TTAAGCAAAAGTCATGGTGGGTAAGCAGCGGATATTGCTGCAAGCTGTTACTCTTOT 
CCAGGAATCACAGTGGGACCTGTTTAAGCACTATTTCTCCAACGCTTGCAGTTGGTGAAAAGAACCAATG 
CCTCGCTATTTGGTGCACUVFGGCTTTGTCCGATTCCTAG 

45 AGAGGGTATCTTCATGCATATTCCTCTAGAGCTTCACAGCCAAACC 

TCCTTTGACTAACACCTGATTCACTTAGTTCTACCCTATGGTGCTCTTTCTACCACCTGCATCTCTTCCT 
TTTTTCCCTTTTACTGGCTCTGTTTCCCTOT 

ACCTACCTTATGTATCCTTCCCGATATTATTGCATCTAGTTCTGGACT^ 
TGCCAGCTGCTACCCAGTATCATTAAAATATTAACATTTAGCCTT^ 
50 TCACTCTATAATTTGATACAGCTCCCTCCAGCCCTTCTGAGTCTAAAACACATTCCAATTC 

CCAGGCTTATTTTGCCATCAGTAACTCCTTCCTGTTCCCCCAGCCATGAGTGAATATGCTGAATGAGGAC 

CTTTGTAAGTTCTGATGAAGTAGCATGTTAGGAGAATGAAGCAOTAATCCCAGAGCTAATO 

TTCCTTTCAGTACTGTAAGGAGTTCTTCTCTC 

GAGC^AAGGCCTCTGTAATGAGATGTGAAAAGAGAGAATTGATGTCCCTGACTAACAGCATCAGACCTT 
55 TTGACACCTGCTTGACC^GGATTTCGATAAAAGGAGAATTTCTGCAGGAA 
CTTAGGAATACAGAGTAAGCATTTCTTCCTGGA^ 

TTACTCACAAGCAGTCAAAGGCTGCACCTCTGAAATAAAAAGGGACACACAGATGTAAGGAGTTAGTCCT 
TGCTCCAGAGGTAAGTATAATCCTCTTCCTAGTGCTAGGCCCTGCCTGGACAGATAGGAATCCCTTCTAT 
TGTTAAACAGCAATTTCTTCAGCTTCTCTC^ 
60 GTTCTTCCTTGCTTTTAGCCAAAGCAGTTGGGTTGTTTCCTT^ 
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AAAAAGGTCTTAGAAGTCACAATGTAATGTCTATGAAGGTGAATGATAAGATTAGGCAAGAAAAGGAGAG 
GAAAGAATATAGTTCCTTTCCTCAGAGGCCTGCAAATCTTCTTTCCCATGGCTG^ ■ 
TTGCTGAGGACATTCTTTCTATTTGTGACA 

atgtcaaggagaacaaggatgcagaagaaactcaagatgtatotattaaaacaaaagSc^^ 

AGGGACCATGATTCTGTTATTGTATATAACACAAGGAAAT^CCCAGATTCTCCTTTAAAA^ 

^CATATTAAGTATACTAGCCTTTATAGTTACTGCTATCTACATGTTTATC 
TTCTAAAACA 

>DEX03 60_017 . nt . 6 

ACACTGGGTTCGAGTTCCCAACCTCAGGTCATCTGCCCGTCTCAGCCTCCCAAAGTGCTGGGATTACAGG 
CGTGAGCCACCGTGCCTGGCCGTAAGGTATTATTTra^ 

GGGCA GTAACAAGATAGGCATGATGCACAGAGCCATGTGGGGATTCCAGACC^ 

cc , CAG ^ ATTCraGGAGATGAGCGGCAGC ^^ 

^ G ^ GCG ^^ CAG ^ G ^ TG ^ raGTCCTATC CTGGAACTGCTGGATGC^ 
ATATGJTTC^GT^AATCAT^^^ 

™^ TGMTOCCGTACGATGACTCTGG ^ GGTCA ^ CT AGAGTTCCA^ 
™* CGGATC ^ ATG ^ GAGAA ^^ 

GCCAGACGAGTGTGCACATGCCCTGGAGAGCTCCTTCAGCATCTTCAGCTTCTGCTGGGAGAATC^G^ 
AAGACCAACTGAGGAGGAAGGTGGGGCAGAGAGGAGCT^ 

ACGAATATACAGTTATTGGCCCAAAAGTGAGTCTTGCGGCCAGAATGATAACTGCTTATCC^AGGTTTG^T 
GTCCTGTGATGAGGTAACATATCTAAGATCCATGCTACCTGCTTACAACTTCAAGAAACTCC^G^^A 

A ' GA ! GAAAAACATCTCCAACCCAGGGAAGA ^ 

GAAAAAGACATTTGGCAAGAAAGAGAAACAAAAATCACCCTTTGOTAGG^ 

ctctacagactcggagaaagaattggaagccttc^ 

G ^ C ^ GCAG ^ TGTATGAAGGTOG ^ GGCTATCGAAA ^ 

tggcacagaaagaagggcatagctacccttcacaggtgctttggaaacccactttattg^ 
gccaggaccttctctctaaggacgtgttgctctttcatgtcctacaaaagga^gIS 

™ GAAACCCTCTCAGCCAATGC ^ 

T GAAAGAAATAGCAGTAAGCCAACTGGA ^ ctgagcccagaggaa cagttgc 

AATCATTGGTCACTCCTTCCATATAGATTTGCTGCAGCACCTCCTGCCTGGCTGGGATAAAAATAA 
CTCAGCTCTTGAGAGCTCTTCTG^ 

CTGAGCCCATATTAATGCCTTCCTCTATCGACATCATTGATGGAACCAAAGAGAAGAAGACAAAGTTAGA 
TCGTGGGTCAGCCTCTCTTCTCAGGCTACAAGAAGAATTATCCCTACCACAAACTGA^GTC 

™^ A ^^ CAG ^ GMCTACTAAGAA ^ CAAGGGGACC rc^ 
GGCTCAOTCXrTAACACAAGTGATCACAGAAAAAT^ 

CCTAGATCAAGTGAAGAGGAAGCTGGCTCAGACCAGCCCTGAGAAAGACCTGTTGACCA 

CCTGTGCATTTTATTACCTGCTGGAGGCTGCGGCTGCCTGCTTGGACCTGTCAGA 
^ GAA ^^ GGGACGTATCAC ^ AGCCAAAAAA ^ GG TAG^^ 



G ^ GAAGCTCCAAACGACCCTAG ^ GAAG ^ TCTCTA CCTATGTGGAGCTCTCTC^^ 
^ G ^ CATCAAGGACAAGTGGCTGCACTGTGAGCAGATOGGGA ^« 



TACGAGCACAGCCGTGTTCTAACCTCTCAC^GCAATGTCATGCTGGGGGTCCACTCC^TGG^ 

^ AA ^^ TCAAGGGCTGTCGAAAAGGATAGACA ^ A ^^ 
GACAGGACTTTTGAACCTCTCTAACCAACTTTTAAAGACCATTCACCTCCCATACCCTCC 

CTAGAGTAACCCATAGCAAGGCTGAATATAATTGGTCTCCTTTTAAGTTTCCTTGTA^ 

CCAGGAATCACAGTGGGACCTGTTTAAGCACTATTTCTCCAACGCTTGCAGTTGGTGAAAAGA^ 

CCTCGCTATTTGGTG<^CATGGCTTTGTCCGATTCCTAGAATGCCATGTGTTAATCT 

AGAGGGTATCTTCATGCATATTCCTOTAGAGCTTCACAGCCAAACCCT^ 



DEX -° 360 «4 PATENT 

!!i c il!T ,GAC J^ 

TTTTTCCCTTTTACTGGCTCTGTTTCCCTTTACTCTTTGAATCCTTTG 
ACCTACCTTATGTATCCTTCCCGATATTA^ 

TOCCAGCTGCTACCGAGTATCATTAAAATATTAACATITAGCCTTGCTCAATCGACCTCTA^ 
TCAGTCTATAATTTGATACAGCTCCCTCCAGCCCTTCTGAGTCTAAAACACATTCCAATTC 
CCAGGCTTATTTTGCCATCAGTAACTCCTTCCTGTTCCCCCAGCCATGAGTCAATA 



^^^^^^^^^^^^ 

CpAGC^TACAGAGTAAGCATrrCTOCCTGGAAGCCTTGTGTGAGAGACATAAAGACAG^ 

^^^^TCACAAGCAGTCAAAGGCTGCACCTCTGAAATAAAAAGG 

rcCTCCAGAGGATTTGACAGAGTGGCTGA TC ^^ 

GTATTAAAACAAAAGAACAATAACCTGAAGGGACCATGATTCTGTTATTGTA^TAACAC^ 
^^^^^^^^^^^^^^ 

>DEX03 60_018.nt.l 

CTCCCTCCTCCTCCACTCTGCTCAGGTCCCTCTCACTCTTTTTTTTTTTTAACCGCTACGCCACAGTC 
° GGGAGA ?T AGATCC ^^ 

CGCCCGGAAGGCArTGC^CTGAGGCTAAGGGAAAt^TCTCTGGAGGGAGCCTCAGGAAS^^ 
? C A^ A ^o CAGGAGCGCGCCAGCGC ^ 

r^ C ™ G 2 AAGCGCCG ^ CGACGATCAGGTCGAC ACGCGAGA<^ 

C^GATCTGTGCGCCAAGGGAGGACGGGAGGGAGCAGGTTCGCCATAATTCCTGGCTCCAGGCT^ 
^*^ ACCGAGCCACTCTA ^^ 

CAAAACAG^TCCCTCGGTAGAACTGAGAGGGGA 



^^ C ^ A ^ TCTCATAGAAAGTGGCOTAGTAOTTGCACATAA CTA^ 
AA T AG I^ AAAraAC ^ GTAACACCTAATCCAGTGTAAA 



G ^ GA ^ C ^™^ ATGGAGGGCCTGCTACATAGAGAAGAC 
GGATCCTCTAAATCGGCCTTTGTTTTCAGCCAGGATTTAGTGCCCAGCTGTGTCCTTTGGAGGC^ 

^ AGC ^ AAAGr ^ TAAATCGGG ^ GCAAGA ^ ACTOTC 

GCA^CTGCCCTATGAAATTGGTTGGGGTTCTTACTGTTAGCATGTTTATTACTTTATCAG^ 
A AGGA S™™ GAA ^ TC ^ TGG ^ TCCTG ^ 

AAAAATATTATTTTTAAAAACTCTTCTGTGCCCTGTTTAATCTCTCCCTTGGATCCACCTTCTGT 
CA ^»^ TAAATCTGTA ^^ 

ATTTTAAGCCCAAAACTCAAAATCTCCCGAAATCAAAATGTTTAAACTTATAATCTCCAGGGTGT 
^ GG ^ GGGGA ^ AA ^ TCTCCC ^ CCCGCATAAAGCTGG ^ 

TTCCACTGCGCATCACAGCATCTACATGCCTAAACCAACACCCCAGCATTGGCAACAGATATCTTCC'TCT 
CCCJTGGCTCCTTCAGGACA^C^GAAACATGCTTCCCCOTTT 

T c ™T CA ^ ATOTTACATCTCmACA ^ 

AGTGATT^TTTATTCATT^^ 

^ A ! AAAGGAAAAGTOCCTCCC ^ A ^^ AAAGA CTATTAGAA^ 
>DEX03 60_019.nt,l 

AAAAAC f° A ^ CTCAAATOAT ^ ACTATGGCAGC ^ 

AC . AA » GAAG r^ TCAAcccA ^^ 

GAA ^ CC ^ GCAG ^ TCTCATCCATACTOATCC ^ AG ACATCAGAAGTCA^ 
A *™* AAAAAC ^ AC ^ 

TTOTTTCAAATTTAAAGATACTCTATTTTTGTATTCAATAGCTCAACAACTGTGGTC 



-61 3 4 511 . 153 ,1BQSQ 
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™ AGGA j^ GAAGGCCOTACA ^^^ 
CTAGAATCAATGTGGCCTTAAAAGCTGAAAAGAAGCAGGAAAGAACAGTTTOCTT^ 

AGAAATTAOTCAATACATACCTTCTCTGAATATCCTATAACCAAAGCAAAGAAA^ 
^COGCAOCCTTATQ^^ 

TCAGCCTCATTTTCGATTTACTGGCTCTTGTTCCTGTATQTCATGCTGACC^WATTG^^ 
T6TTTCCTTTTTTTCCACTCATGGAGACATGGQAGAGGCATTATTTTTAAGCT6 

AA ^ CAGA T ATTAAC ^ TGCA ^ 

ATATTTAAATGGTATTGTAAATAGTTTT^^ 

GCTCTTAATACATCAAATCCTGATGTATTCAATTTATCAGATATAAATTAira 
A^TTTTTGTCTTG^ 

«TOCTCCCCCAOIUU«OTCTATAC^ 

TATOGTGTTTTCTTAATGTTTTGTTATTCAAAGACATATCAATGAAAGCTGCTG^ 
A ^ A ™ C ^ ACAGAT ^ ATATA ' I ^^ GCCTOAACT ^^ 

AAATAATAGTTAGTCAATGGACTTCTATCATAGCTTTCOTAAACTAGGTTAAGATCCAGAGC^ 
A^r^ AGAGMAAT ^ 

ATAAGGTAGAAATACOyiTCCAGAATTTOTCTAAACTAGTAAGCCCTGAATT^ 

» A ^* G ^^ AAC ^ CTCAG ^^^ 

AA ^^ C ^^ ACTGAAA ^ AAAGAAACAGAAGAA ^ 

A £*™f raACAAAAGraA ^ 

ttactttaggcatcattttattcctcatcaactagctgtgaagcctttactgtgctS 

CTGC^GATTGTGGAGATTACCAGTGTTCCCOTCTTCTCCGAGCTTAGAGT 
GGTAAACAGATAGCTACAATATTGTACTGTGAATGCTTATGCTGGAGGAAG^ 

A ^^ A r AAG f AGmAGGAATOAGcAG ^ 

AGTATTCCAAACAGGAGGGATTCCAAAGAGAGAAGAGTATCCCAAACAACATTTGCACAAACCT^TGGG 
^ GAGAGAATCTGGGGTCGGGATGGA ^^ GACTGAAGA ^ 

T^CACCATGTTAAAGAGOOTAGACTTGATTCTGTTGTAAACAGGAAAGCAGCAC^ 
ATTTTAGAAGACTCCCACTGGAATA^AGAATAAAGTTGGAGATGACTAATCCTO 

atttttgaggaagttgcactatttoggtgaaaatgatggtcataaIcatga^g 

GAG ^ GAAA Z CACCATATAA ^^ 

aotacaaatttttcatcaggaaacc^u^ctacaaaacttagt^ 
^™^ AA ^ TGTACCACTCCACCTATATCCCTACC ^ g catctctgtccaac^ 

™ C . AGACGGGTAAGACTAGM ^^ 
S™ ACAAAATAAACACA ™ T ^ ATAGAT ^^ 

r A ^°^ G ^ GAATCCATCGCTCGGCTCGGC ^ A ^ 

CCAAG ^ CATCAAAGCCCA ^ A ^^ 

AAAAAAA GCTAAATTCT<^GTAGAA^^ 

AGCA ^ G ^ GAG ^ GTAGGTOGAAGAGAAAACTOGGCGC ^ 

agagccttctttttggattaccttattcaatttccatcaaggaaato^ 

AGC ^ AAGGCAGAAGCTOACTOTATOTACATCGTAGC ^^ 

AAATCCAAGCTTCTCTAAGATGTTGCAGACTTTACAGGCAAGCATAAAAGGCTTGATC^S^ 
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======= 

======= 

TCOTCAAAGTTATCTACCCCGTTGCTTATTAGTAAAACTAGTGTTAATACTTG^^^^A^^ 
TC^CTCATGACTCACGCCCTA^^ 

TAAGTACATTGTCCAGAGTTATACTTTTAAAGATATTTAGCCCCATATACTOCTTGAATCTAAA^ 
OCCTTGCTCCTOiraK^AGTGGGJMGACATl^^ 

C ^ GAAGGTGAAACTCTCCT ^ 
A ? G f AAAGCTGTAAAA ^^ 

GAAAACAGTCTACTCAGCTTGACAAGTGTTTTATGTTAAATTGGCTGGTGGTTTG^ 
. >DEX0360_020.nt,l 

CGAC^GTGACGCTATCACGGCGCGCCAAGGCGTCAGTCGAGGAGTCAAGGCAGcI^ 

TTGJTOTGCCCCGGCGGCCGGGGCCGTCCGGGCGCTGAGGCTCATAGGCTGGGCTTCCCGAAGCCTTCATC 

CG ^ GCGG ^ CCGGGATCGG ^^ 

GTTTTCCTCCAGCAAAGCCAACCCTCACCGCTGGTCGGTGGGCCATACCATGGGAAAGG 

ccctggtggaa<^tgctocccctcag<^^ 

AGAGCGAGGCGGACCAGTGGTTGAGACAGGTGTGGGGAGAGGTGCCAGAGCCC^GTGATCGTTC 

gcctgagactccagctgcctacagagcgagaacttgacggc^tgcccgcS 

CGACAGCCGCCcracGGA ^ GM ^^ 

C ? GAAGGACTTCGCTGGTOGA ^ GGC ^ 

cagatcggaaactgctcctcgcctggctcttgatgtccaaggattccatcggcaaS 

tcck^ggtttcagttgcactgtatgctgttggatttgccaagtct^ 

aaagcacttctggtgacacttgt^tccagtgctagtttgcaggtaa^ 

tggcagaagtgtgaaactgtattgcatgctgcggcctgtgcaagg^ 

c^c^caaatgaaaataaattttaattttataatatgggattagatc 

>DEX03 60_021 . nt . 1 

;j!?^ cg ^^^ 

TCTTGGCGCCT^CCACaGTCGGGAAATTCAGCTCCTCTTGA 

^tatgcc^ggtcactcg^ 

S^c^^ C ^ GGTC ^ ACTCGCCGAGGTGCCCACCCC 
^^cttcaggttcattcctggctggccagtgcccaagactggcgagactacgat^ 

™™accaggttttaaacttcgccatga^ 

TCCAAAATTCAAGTATGCTCTTTT^ 

G^GC^^C^ACCAGATT^TGAATTCTGTTGAAAA^ 
G^CATTTTCTOTATAAAA^GAACAGTGTGGA^TGTT^ 
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>DEX03 60_022 . ht . 1 



GGCAGAGTAAAAAGAGGCTGAGAGAGATGAGTTAGAGATGTGCAGCTGGACATGTAGAGGACAfiA<-A z a 
G^TTGGGCCA^TAATGTCAAAGACCTTCAGGCAAACG 



PGGCGTGATCT 



^AGCCATTTTAAAGTGTACAATO^^ 



TTCACATAAAATAA 

~===== 
======= 

^CTAATTTTCTTGTATTT™^ 

tUCCATCCTCATTCCCAGCTGCCTCCTCCTACTGTTTCCCTCTATCAJUUUVGCCT 



>DEX03 60.023. nt.l 

CTTCTTTAACAGTTAGAGCTGACATAGCTGGAA 

^ACCCCTAOTGATAGAAAACATGAAGAAAGCATTAAGACTTATTCAG^ 
>DEX0360_024.nt.l 

™^ G ^ GGCGAG:TOAGATCCTAC GTCTGGTCCAGTCGGTCTTCCrrCCGGCCCGGGCCC 

™^™ GCAGCTGCTACTGTCAAGAAAATAT ^ 

AA £ AG ^ GAGACCTCGAGATC ^^^ 

AGG ^™°^^ A ^ TCTCG ^^^^ 

G ^ GC ^ AAGTCTCA ^^ CA ^ 

CATATTTGAAGAACTTTGCTTCTGACCGATCTCACATGAAAGACT^GTGG^ 
GCCGCCA ^ CCCTG ^^ AGACTGGA GGCATCAATCCAGTTGATAA 
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TGGAGAAATTCT 



ATTTACACATCGGTTTGGCAGTAAAAACTGCTGAACTTGGTCTCAAGATGTGGAACTG' 



GTTTTGACATGTCAAATTGAAACTTGATAAAGTGCGTACTTGCTAAGATA^ 
CAACACQATCACTTAAGCCAGTAATCGTTTTTGTTCAGATAGAGGTGTG^^TAGATOSGrcC^^^T 

GCTCTGTGAATCTCAAATGCCCATAAAAGGTGCCCATAAAATGTTTTCTTGAACATTTGAATGTG 
GTCTGGAAAGGGGTAATATTGTGAGCTGAATCAGCAATAAGTATTAGTCTTTTTGGAC^ 

>DEX0360_025.nt.l 
AGAGAGAGAGAGAGAGAGAG ^^ 

^™°^ CATATAAGGATCTCGGTAAAAATCTACCAOTCCCTA CA 
GAG ^ AACTGCCAGAAGA '™^ 

AACATCTTTGGACGTGGCAGAACCTTACATATTCTGTGAGCTTCGATGAGCCAGAG^ATCA^CA 
CCAGAAATCATACOCTCCTTC^ 

™ A r CATACCCCCATOAAA ™ GraAGAAAAATOACCA CATTAAATATATGAGTO 

™ G ^ G ^^ TC ^ GCATA ™ GCAAAATAT ^ 

^^^ GAAGOTATCTOAAGATGTCTGTAAATTOAAC ™ AOT ^ 

MAGTGGTTGTGGAACAGTAGAAAACCATATGGGGACTATAGTGCAACCTATTTGGGTAAAGAAACCA^ 
>DEX0360_026.nt.l 

^™^ A ^ CAGCCCTCTGGACCGAATGGAGTCCCGCACGCTC ^GAGGTCAGTTGTGGG^ 
^ GG ^ GCGCGGGGTCAGCGCACCTGCAG ^ 

o^ A ^ A ^^ CTTCGCCACATGGCGCGAASSTGGGAAG ^^ 

GTCTACCACTGTACATCTGGTAACCTCAATCCCTGCAACCGGGGCAAAATGGGTTTCCAGGTCT^GGPAA 
CCTTTGAAATTCCAATTCCATTTGAGAGAGCTTTGACGAGGCCATA^TGA? 



GTGTTA 
TGGCAA 

— w^j. x^v-*v.l j. a^^awa^i^gaCGAGGCCATATGCTGATTTCACCACCAGCAAC'T'P 



>DEX0360_027.nt.l 

CCATTGCTGGCAAAGTTGTTATCTATGCAACAAGCCAGAGAAACTGCIAGTTCAACAGTACAA^AAACTGG 

A ^ GA ^ GAAA T CAGACCCTTCGAG ™ CTACAG ^ ACACAAATG 
GGATCAGTTTAACTATACCCTTAGTACATATC^ 

AC^CAACAAAATGAGGAACTGGCTACTCAACTGCAACAAGCTCTGACAGAGCGAGCA^ 

TACAACTTCAACATGCCAGAGAGGCCTCCCAAGTGGCCAATGAAAAAGTTCAAAAGTTGGAAAGG^T 

GGA ^ ACTGAGGAAGA ^ 

CTG^GAA^TCACATCTGGTGACCAGGCTGCTTCATTCAACACTGTCTA^ 
^ A ^ CA ^Z G ^ GAAG ^ GACACTCCAACCACA ^ CAAG ^ 

^AACCACTTTGCTGCTGACTTGAGTTATTTATCCAAATATATTAACTATAGACTTTTACCAA^ 
GCTATAAGGTTACAGCTTATTrTGTAACTATTTTATATCTCAATATCTTTAATAT 

T^^AGCKTATATTTCTTAACTGATGAGAGAGGOT 

^ A ^^r rcTTAGTATAAAAGATACTAAATATAGGTOccA ^ 

AATAAGAGATGGATATATTAAAATTACATTCATCAAGGCATGATTTTTGTTTCACTACAAATAATGCAA& 
CTCTTTTCAATAAAAA^AOACTOTTAATG 

>DEX0360_028.nt.l 

AGTGATGGCCGCCGTCCCCGTGCACCCCAGTGATGGCCGCCGTCCCCGTGCACACCAGTGATGGCCGCCG 
TOCCCGTGC^CCCCAGTGATGGCCGCrc^ 

CCAGAC^GGCAATGTCCCTGTGGGCCTCTCCCAGGCTCTGTTCTCAGCAGGCTGGGCTCAGCC 
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AGGGAGTGAGGAGGTGGGAGTAGTAGGGACCAGAAAAAGTGGCAGCTGTTGACAACTCTGCCATCTCTTT 

AC^TTTAGGGACCCCTGAACTTAAATGACAGAATGCCCTGACCACTCTGGAAGGCACTGTGTTCATGTTT 
GTGTGCTTGACTCTTGATCCGTAAAATGGCTGTTTGTGCAGGTCATTAACTGTGAGATTCAGAGAGTAGG 
5 TGCACACGTCCCTGCAGAGATTCCAGCAGGACTGAAAACCAGTAGAAATATATCAGCACCTGGATCTTGC 
CTCCTGAGTCAGTAAGGATATGCCACAGTCACGAAGGCAQTGGGATTTCGAGGGAGGGAAGGGAAGGCGG 
CAGGCGGGGCATGCCCTCCGGGGTGCCCGAACACACCTGCTGCATCCACATGTCTTCAGAGCCCTCTCCC 
TGTGGGAGGCCTTOTTCAGGACAGCCTTGGTGAACTGGAAACGGAATCCCAGCCCTTGGTGGCCCTGCAG 
TGACTTGGACCTTTCCGAGGTCACCCTGCCACTGCGTGCCCTTCAGTCCCTCCTGGCAGGTGGGGGCACA 

10 TCCCCCAGCCACTCCCATTTCCTGACATTGTCAC 

TTCAAAGCATTATCTGGTGATGGGCAACCCAGGGCAGCGAATCATTCAGAATTTTCTTATOT 
AAACATAATAAAATCAATAAGGACTTTGAAAGTAACTCCACTGGGTTCAGGAAACTGAGTGTGGCCGCCC 
TCTGGGGTGGTGTTTGGTGAGTGCTTCCCGGAGGTGAGTAGTTAATTCACAGGAGTGACTAATGGCAGCG 
TCCCACTCACTCCTCCTTCCGGGGTCATGGTCTCAAGGGGTCACTCCATGCACTGGGGATGTCAGCTCAT 

1 5 TACAGAATGATATATTCGGGAAGTGTCTC AGTTCTGAGTGCCTTTGAGGGAATTTGCACTTCCGTTCCCA 
CACAGCCTTGCATTGTGTGTGTTAGAGGCTGTGGGCCTTGGGCAGGAGGGGTGAGTGTTGGCACATACCT 
CCCGTCTCTCCCAGCCTTCTCTGACTCTGACTTTCCCTCTTGAAGGCTACCGGCTCTCTGACCAGTTCCA 
CGACATCCTCATTCGAAAGTTTGACAGGCAGGGACGGGGGCAGATCGCCTTCGACGACTTCATCCAGGGC 
TGCATCGTCCTGCAGAGGTTGACGGATATATTCAGACGTTACGACACGGATCAGGACGGCTGGATTCAGG 

20 TGTCGTACGAACAGTACCTGTCCATGGTCTTCAGTATCGTATGACCCTGGCCTCTCGTGAAGAGCAGCAC 
AACATGGAAAGAGCCAAAATGTCACAGTTCCTATCTGTGAGGGAATGGAGCACAGGTGCAGTTAGATGCT 
GTTCTTCCTTTAGATTTTGTCACGTGGGGACCCAGCTGTACATATGTGGATAAGCTGATTAATGGTTTTG 
CAACTGTAATAGTAGCTGTATCGTTCTAATGCAGACATTGGATTTGGTGACTGTCTCATTGTGCCATGAG 
GTAAATGTAATGTTTCAGGCATTCTGCTTGCAAAAAAATCTATCATGTGCTTTTCTAGATGTCTCT 

25 CTATAGTGCAAATGCTTTTATTAGCCAATAGGAATTTTAAAATAACATGGAACTT 
CATGTGCCTTACTTTTTTAAAAAGGAGTOTAT 
ATGTTAGACGTG 

>DEX0360_028.nt .2 

30 GGTGATAATGCCAGGCCCTGCCCCCGGCAGAGGCGGAAGCGGAGTCGGCCTGAGAGGTCTCTCGTCGCTG 
CAGGCGCCTCAGCCCAGCCGCGTGCCTTGGCCCATGGCCGCCTACTCTTACCGCCCCGGCCCTGGGGCCG 
GCCCTGGGCCTGCTGCAGGCGCGGCGCTGCCGGACCAGAGCTTCCTGTGGAACGTTTTCCAGAGGGTCGA 
TAAAGACAGGAGTGGAGTGATATCAGACACCGAGCTTCAGCAAGCTCTCTCCAACGGCACGTGGACTCCC 
TTTAATCCAGTGACTGTCAGGTCGATCATATCCATGTTTGACCGTGAGAACAAGGCCGGCGTGAACTTCA 

35 GCGAGTTCACGGGTGTGTGGAAGTACATCACGGACTGGCAGAACGTCTTCCGCACGTACGACCGGGACAA 
CTCCGGGATGATCGATAAGAACGAGCTGAAGCAGGCCCTCTCAGGTTTCGGCTACCGGCTCTCTGACCAG 
TTCCACGACATCCTCATTCGAAAGTTTGACAGGCAGGGACGGGGGCAGATCGCCTTCGACGACTTCATCC 
AGGGCTGCATCGTCCTGCAGACCCTTGCTCCATCACCCAGGCCAGAGTGTGGTGGTGCGAACACGGOTCA 
CTGCAGCCTCGACCCTCAGGCTCAAGCGATCCTCACGCCTCGGACCCCCAAAGTGCTGGGATCACAGGCG 

40 AGAGTCACCATGCTGGCCTGAATCTTCAGGAGGTTGACGGATATATTCAGACGTTACGACACGGATCAGG 
ACGGCTGGATTCAGGTGTCGTACGAACAGTACCTGTCCATGGTCTTCAGTATCGTATGACCCTGGCCTCT 
CGTGAAGAGCAGGACAACATGGAAAGAGCCAAAATGTCACAGTTCCTATCT 
GTGCAGTTAGATGCTGTTCTTCCOOTAGATTTTC^ 
TGATTAATGGTTTTGCAACTGTAATAGTAGCTC^ 

45 TCATTGTGCCATGAGGTAAATGTAATGTTTCAGGCATTCTGCTTGCAAAAAAATC 

TAGATGTCTCTGGTTCTATAGTGCAAATGCTTTTATTAGCCAATAGGAATTTTAAAATAACATC 

ACACAAAAGGCTTTTCATGTGCCTTACTTTTXTAAAAAGGAGTTTATTGTATTCATT 

TAAGCAATAAAGGGAATGTTAGACGTG 

50 >DEX0360_029 .nt . 1 

AAAAAGATCAGAGCGCAGCCGAGGACCCGGCGAGAGCAAGGACGCGCGCTCGGCGACGCAGCGCGAAGGA 
ACACAATACACACCGAGCATGTAAGGCCGCCGCGCGCGCCCCACACGCGTACCCAGCACATACGGTGCAG 
AGAGGACGACGTGGCCGTCCACACCCCGTGGCACCAGCCAACGCCCCGCACCTCGGCCTCTCTCTGATTT 
CCTTATGTGTTGTTGTTACTTTGTTTGOTATTGTTTGTTCTGTGATTGTTT 

55 TTGTTTTGTTGTTGTTTGTGTTTTTGTGTTTTTG 
TTTTGTATTCTTATAAATGTGTTTAATTACAAC 

TAAGTTTGGAGACTAGACAAGGTCATACTGGTTTTACATCCTACGTGATATAAGTATATATACAAAGAAA 
AAAACAACATTGGAATATTACACAGCTTGAAGGTTTGCA^ 

TTAATGACACATCAGACGCATTGAGTATATTTCATAAGTTGTTGACTAGCAAAGATApAATCATTAGTAA 
60 CCCAAGTCTTCAAAATTCACACCAAACTTTATGAAGTCATTCAGAAAGAGAAA 
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AATTGGCAACTATGATAAATACCTTCAAAAGGATGTAGATATAATGGAC^TGTTTAAAAGTTTAGOT 
rcAATTGTAAAATTAGCATGTTATATTTACTCAATA^^^ 

COTATGGTACTGTACTGGTTTTAGTGTGAATCTACATAGAATAAATTTAC 

ATGAATGACACAAAAGCTACTTCATAATACTACTTTACAATAGTTTTCAACATTTCCATATGGTGCGACC 

5 cctttgctctcatcaat^^ 

AGCATATAAAGCAGAGGGAAAATGAAAAAGCAAGAGAAACTCATTTCAATGCTTTTTCTAAAAGGTAACA 

10 AAACTGGCTAAAGAGTAAGTGTGTGTATATTTCTGAACCTAAGTAATTATTTGTCACGACTTTAAAATTT 
AG ^™ CAAATA ^ AAAATCCT ^^^ 
AOTTTCTTTTTGAAAGATCTTGAAAACTGATCACC^ 

^^^ GTAGAAA ^ TATCGGC ^ GG ^ C ^ TATCTG( ^ C AGCCAGTCCCCTTAGACGAACTAAT 
15 ^°.^ AT * AAAAATGCC ^^^ 



>DEX03 60_03 0 . nt . 1 

20 



>DEX03 60_03 0 . lit . 1 

acaaactoagaaagtagctccagcagcacccgagagggtcaggagaaaagcggaggaagctgggtagg^ 
ctgaggggcctcggtaagccatcatgaccacccggcaagccacgaaggatcccctcctccggggtgtatc 

^ gtg ^ c caggagaaccaagatccaaggagatgggtgcagaaaccaccgctcaatattcaacgccccctcg 
^ g attca<x:aggccccaggccgaaagccag^ 

£™^ GGAACCCCOTGGAAGAGCT ^ 

gtgagggtgtgaagagctgtcacctggggcgccagcctagtctggctaaaagagtactggttcgagg^ 

TCAGGGAGGCACCACCCAGAGGGTCCAGGGTGOrrCGGGCCTCTGCATATTT^CCCCcS 
CACCGACTGGACCCTCXrCAGGGCTTCCTGCTTCTCTAGGCTGGAGGGACCAGGACCTCGA^ 
TGTGCCCCGAGAGGCTACAGGCTCTGATTTCACCTTCAGGACCTTCCTTTCACCCTTCCACTCGCCCCAG 
^ CA ^ TAAGAAGG ^^ 

CTGGAGACCCCAGTCCAGCCTGCTTTCTCTCTTCCTAAAGGAGAACGCGAGGTTGTCACTCACTCAGATG 

CAGGGACAGCCATGACTCCCACCXGATGCCCTCCCCTGCCCCTGTGGCCCAGCCCTTGCCTGGCCATC 
G ^° A ^^ ATCACCCmGGACGG ^^ 

^ G ^^ C ^ CTGGACCCCACTCTAACAGAACCCCCAGCC ^^^ 

CAGGAATAGGACAGTGTGGGTAGACTACTGAACGCACATCTTGATGTCACACTGGGGTGCTCTCTCCCAC 
^^^^ 

CCCTCTTAATGGAGGCTCTTCTCTGGATATGGTTGAACTTCAGCCCCTGCTGACTGAGATTTCTAGA^^ 

AGCCCTGTCTTCCAGAGGAGIK^GGGGAACCACAGCCCTGCCCTCCGGCAGAGCCTGGGCCCCCAGAGGC 

50 S^SS^S^?^^ 

A ^ A ^ CAGC ^ AGGTACCTCAGCCC ^ CCTCCAGCAGAACCCA ^ 

TGAGCCTGAGATACCGGAGTCCTCTCGCCAGGAACAGCTTGAGGTACCTGAGCCCTGCCCTCCAGCAGAA 
^ GG £ CC . C ^ 

G^CATCAGAGCCCTGCACCCTGGAACATAGAAGTCTAGAGTCCAGTCTACCACCCTGCTGCAGTCAGTG 
« ?! C .^ CAGCAACCACCAGC ^ A '^ 

55 CTCCAGTCTTTGAGACCCCCAGCAGGCCAGGCAGGCCTCAGCAATCTGGCCCCTCGAACCCTAGCCCTGA 
S G ^ GCGCCTCAAATCGTGmAACCGCCATCCACTGCOTC ^^ 

CTTTTACACCAGCCGAGCCCCTCCCTCAGGCCCCyVCCCGGGTCTGCACCAACCCTGTGGCTACATTACTC 
GAATGGCAGGATGCCCTGTGTTTCATTCCAGTTGGTTCTGCTGCCCCCCAGGGCTCTCCATGATGAGACA ' 

, n ACCACTCCTGCCCTGCCGTACTTCTTCCO^AGCCCTTATTTATTGTCGGTCTGCCCATGGGACTGGGA 

60 GCCGCCCACTTTTGTCCTCAATAAAGTTTCTAAAGTAAAACAC 



30 



35 



40 



45 
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>DEX0360_030\nt.2 * v * 

CGCCAGGAACAGCTTGAGGTACCTGAGCCCTGCCAGCTCCAGCAGCACCCGAGAGGGTCAGGAGAAAAGC 
GGAGGAAGCTGGGTAGGCCCTGAGGGGCCTCGGTAAGCCATCATGACCACCCGGCAAGCCACGAAGGATC 
5 CCCTCCTCCGGGGTGTATCTCCTACCCCCTAGGGTAGAGCTGGGGGCATCAGAGCCCTGCACCCTGGAAC 
ATAGAAGTCTAGAGTCCAGTCTACCACCCTGCTGCAGTCAGTGGGCTCCAGCAACCACCAGCCTGATCTT 
CTCTTCCCAACACCCGCTTTGTGCCAGCCCCCCTATCTGCTCACTCCAGTCTTTGAGACCCCCAGCAGGC 
CAGGCAGGTAAGGAGTTGGCTGGGAAGGAGTGTGAACACAAGAGGTCCTCACCTCACTGTGAGCTGCACA 
CCTGCCCTXXTCCCTACCCCAGGCAATCTCAT^ 

10 TCAGGAAGAGGGGAGGGGCTGCACTTCCAGCCCTGTGCTCCTAATTGGCTTGGCCGTTGGTGGGGGAGGA 
GGAGAGGACAGTACATGGTGGAAGTATAGGACCCCAGACCTCCCTCTAAATTTTCCATGCCCCTCAGGCC 
TCAGCAATCTGGCCCCTCGAACCCTAGCCCTGAGGGAGCGCCTCAAATCGTGTTTAACCGCCATCCACTG 
CTTCCACGAGGCTCGTCTGGACGAQX^GTGTGCCTTTTACACCAGCCGAGCCCCTCCCTCAGGCCCCACC 
CGGGTCTGCACCAACCCTGTGGCTACATTACTCGAATGGCAGGATGCCCTGTGTTTCATTCCAGTTGGTT 

15 CTGCTGCCCCCCAGGGOTCTCCATGATGAGACAACCACTCCTGCCCTGCCGTACTTCTTCCTTTTAGCCC 
TTATTTATTGTCGGTCTGCCCATGGGACTGGGAGCCGCCCACTTTTGTCCTCAATAAAGTTTCTAAAGTA 
AAACAC 

>DEX03 60_O31 . nt . 1 

20 CCCAGGCTGTGGCCTCTGCACTACGTGCGCCCCACACAGGCCCTGGGTTGCACCTCTGCTGGTGCGCCCT 
TCCCCACCCCCTCCTCCGCCTCGGTGCCCGGCGCTGCTCCGGACCACTATGACCATGAGATCCGCGGTGT 
TCAAGGCGGCCGCGGCCCCTGCCGGCGGCAATCCTGAGCAGCGACTGGACTACGAGCGGGCTGCGGCGCT 
GGGCGGGCCCGAGGACGAGCCTGGGGCGGCCGAAGCCCACTTCCTCCCCCGGCACCGTAAGCTCAAGGAG 
CCGGGGCCCCCGCTGGCCTCCTCCCAGGGCGGGAGCCCCGCGCCTTCCCCGGCCGGCTGCGGCGGCAAGG 

25 GCCGGGGCTTGTTACTCCCGGCCGGGGCGGCCCCCGGGCAGCAGGAAGAGAGCTGGGGCGGTTCGGTGCC 
CTTGCCCTGTCCGCCCCCGGCCACCAAGCAAGCCGGCATTGGGGGGGAGCCTGCCGCAGCCGGAGCCGGC 
TGCAGCCCCCGGCCCAAGTATCAGGCGGTGCTGCCCATTCAGACGGGCTCTCTCGTGGCGGCGGCCAAAG 
AGCCTACGCCCTGGGCTGGGGACAAGGGTGGGGCGGCCTCCCCCGCTGCCACCGCCTCGGACCCGGCGGG 
ACCCCCACCACTACCTCTGCCCGGGCCGCCACCCCTCGCGCCCACCGCCACCGCCGGGACCCTGGCGGCC 

30 AGCGAGGGCAGATGGAAGAGTATGAGGAAGAGCCCTCTCGGGGGTGGTGGCGGCTCGGGAGCCTCCAGTC 
AGGCCGCCTGCCTCAAACAGATCCTTCTGCTGCAATTGGACCTCATCGAACAGCAGCAGCAGCAGCTGCA 
GGCCAAGGAAAAGGAGATCGAGGAGCTGAAGTCAGAGAGAGACACGCTCCTTGCTCGGATTGAACGTATG 
GAAAGGCGGATGCAGCTGGTAAAGAAGGATAACGAGAAAGAAAGGCACAAGCTGTTTCAGGGCTATGAAA 
CTGAAGAGAGAGAGGAAACAGAGCTATCTGAGAAAATTAAACTGGAGTGCCAGCCGGAGCTTTCCGAGAC 

35 ATCCCAGACTCTGCCTCCCAAGCCCTTCTCATGTGGGCGGAGTGGAAAGGGACATAAAAGGAAATCCCCA 
TTTGGAAGTACAGAAAGAAAGACTCCTGTTAAAAAGCTGGCTCCTGAATTTTCAAAAGTCAAAACA^ 
CTCCTAAGCACTCTCCTATTAAAGAGGAACCCTGTGGTTCCTTATCTGAAACTGTTTGTAAACGTGAATT 
GAGGAGCCAAGAAACCCCAGAAAAGCCCCGGTCTTCAGTGGACACCCCACCAAGACTCTCCACTCCCCAA 
AAGGGACCCAGCACCCATCCCAAGGAGAAAGCCTTCTCAAGTGAGATAGAAGATTTGCCGTACCTTTCCA 

40 CCACAGAAATGTATTTGTGTCGTTGGCACCAGCCTCCCCCATCACCGTTACCATTACGGGAATCCTCTCC 
AAAGAAGGAGGAGACTGTAGCAAGTAAGGCATAGAGAACACTTGCTCTTATACCCTAGTGGTGGCGGTCA 
AGCTAACAAGTGTGAAAATGCCTTTGGCATTTOT 

AATGAGTAAGTTAACAGCCAGAGACAGACACTGTGCAGGCATTGCAAATAGATGGAATTACAGCAAAATG 
TGCTCAATGTATTTGCCTOCTTACAACACTGGGAGATGTGTTTGCCAGTAAGTTGCTCATCACAAGAGCA 
45 CCAGACTTGGGGGTGTAATCTCCGGCAACTTGCATGC^^ 

GCATAGAACTATACTTTGCCATGCACGACTGTTCCTGCAATTGATATTGTGTGAAATCTGGGAGGGTGGT 

CTTTGGGTGTTCTCAGGGGCCAATGGTAATTTTO 

CTGGGCCTCCGCTCTTTAACTATATAAACATTTATCT 

AATCTGCCAAAGACCAACAGTCTTACTTTATCTTACTATACTTCACAAAGGTTCTAAAATGTGAAGAGTT 
50 TACTTGGATTGCAGTAGCCCATTGGTTGTTCATATATTTAAATAA^^ 
CAAAAGAAAAATCTTGGGATATCTGAGCTGCTTGGGGAGGGTGTG^ 
CCTTTTTTTTTTCTTTATGGCTTCCA^^ 

TGTGCCTTCAATCATGTAATATTAGTCTATGTCAGTCACTGCGGTTACTCTGGGGTAATGGTTGGGGAGG 
CCTTCTAGGATAGAGCCGCAGTCCCAAGTTTCTACCACTGTGTCTTGCCTAGCAGGATGGGGATAGAAAT 
55 CCATTCCAGTGAGACAAGAGCGTTCTCCAGGCTTTGTTTGGCTGTTCT 

>DEX03 6 0_0 3 1 . n t . 2 

CCCTGCTGATACGATTCGAGCTCGTACCCCTCCAGCTGGCCCCAAGGAGAAAGCCTTCTCAAGTGAGATA 

GAAGATTTGCCGTACCTTTCCACCACAGAAATGTATTTGTGTCGT^ 
60 TACCATTACGGGAATCCTCTCCAAAGAAGGAGGAGACTGTAGCAAGTAAGGCATAGAGAACACTTGCTC^ 



-JO- 



■A. in: .ra 



DEX-0360 192 PATENT 

TATACCCTAGTGGTGGCGGTCAAGCTAACAAGTGTGAAAATGCCTTTGGCATTTTT 
AATAAAGCAGAGTTCTGTCAAGAATGAGTAAGTTAACA^ 

TAGATGGAATTACAGCAAAATGTGCTCAATGTATTTGCCTGCTTACAACACTGGGAGATGTGTTTGCCAG 
TAAGTTGCTCATCACAAGAGCACCAGACTTGGGGGTGTAATCTCCGGCAACTTGCATGCCCTCTGAAAGA 

GTGTGAAATCTGGGAGGGTGGTCTTTGGGTGTTCTCAGGGGCCAATGGTAATTTTTGGGTTGGGGAGCCA 
GCTTGGGGTGGGGAATTTTCACCTGGGCCTCCGCTCCTTAACT 

TCCCTGTCTGGGGGGCAGGAGGAATCTGCCAAAGACCAACAGTCTTACTTTATCTTACTATACTTCACAA 
AGGTTCTAAAATGTGAAGAGTTTACTTGGATTGCAGTAGCCCATTGGTTGTTCATATATTTAAATAAAAT 
10 GGTCTACAAACTATTTTTCAAACAA 

>DEX03 60_032 . nt . 1 

CCCCGCGCGCCCTCGCTCCCTCCCGTCAGCCCCCGCCCCTCGGCGAAGGGAGCGGCGTGCCGTCCGGGTC 
GCCTAGGCCTGGGGTCGGGAGCGCGCACGCTGTGCGCCCTGGGCGCGCTCGGGATTCTCGCCTGGCGCGG 

15 CTGGGGAAGGTGAACAGTGTGGCCCGCCATGTTCTTCTCCGCGGCGCTCCGGiGCCCGGGCGGCTGGCCTC 
ACCGCCCACTGGGGAAGACATGTAAGGAATTTGCATAAGACAGCTATGCAAAATGGAGCTGGAGGAGCTO? 
TATTTGTGCACAGAGATACTCCTGAGAATAACCCTGATACTCCATTTGATTTCACACCAGAAAACTATAA 
GAGGATAGAGGCAATTGTA7iAAAACTATCCAGAAGGCCATAAAGCAGCAGCTGTTCTTCCAGTCCTGGAT 
TTAGCCCAAAGGCAGAATGGGTGGTTGCCCATCTCTGCTATGAACAAGGTTGCAGAAGTTTTACAAGTAC 

20 CTCCAATGAGAGTATATGZ^GTAGCAACnVTTTTATACAATGTATAATCGAAAGCCAGTTGGAAAGTATCA 
CATTCAGGTCTGCACTACTACACCCTGCATGCTTCGAAACTCTGACAGCATACTGGAGGCCATTCAGAAA 
AAGCTTGGAATAAAGGTTGGGGAGACTAC^CCTGACAAACTTT^ 

GGGCCTGTGTGAACGCACCAATGGTTCAAATAAATGACAATTACTATGAGGATTTGACAGCTAAGGATAT 
TGAAGAAATTATTGATGAGCTCAAGGCTGGCAAAATCCCAAAACCAGGGCCAAGGAGTGGACGCTTCTCT 
25 TGTGAGCCAGCTGGAGGTCTTACCTCTTTGACTGAACCACCCAAGGGACCTGGATTTGGTGTACAATGTG 
TTCACCTCCACAGGAAATTCCAAGGTGCAATAGCGGTTGTTGTCAATCATAGGATCTCTGTTGGGATGGC 
TGAAGGTGAAACAGGGCTGGGGTGCMGAGAGCTGGTGGAAGTTGTGCAGCCGTACCTGCCCGGGCGGCCG 



30 >DEX0360_032.nt.2 

CCCCGCGCGCCCTCGCTCCCTCCCGTCAGCCCCCGCCCCTCGGCGAAGGGAGCGGCGTGCCGTCCGGGTC 
GCCTAGGCCTGGGGTCGGGAGCGCGCACGCTGTGCGCCCTGGGCGCGCTCGGGATTCTCGCCTGGCGCGG 
CTGGGGAAGGTGAACAGTGTGGCCCGCC^TGTTCTTCTCCGCGGCGCTCCGGGCCCGGGCGGCTGGCCTC 
ACCGCCCACTGGGGAAGACATGTAAGGAATTTGCATAAGACAGCTATGCAAAATGGAGCTGGAGGAGCTT 

35 TATTTGTGCACAGAGATACTCCTGAGAATAACCCTGATACTCC 

GAGGATAGAGGCAATTGTAAAAAACTATCCAGAAGGCCATAAAGCAGCAGCTGTTCTTCCAGTCCTGGAT 
TTAGCCCAAAGGCAGAATGGGTGGTTGCCCATCTCTGCTATGA 

CTCCAATGAGAGTATATGAAGTAGCAACTTTTTATACAATGTATAATCGAAAGCCAGTTGGAAAGTATCA 
CATTCAGGTCTGCACTACTACACCCTGCATGCTTCGAAACTCTGACAGCATACTGGAGGCC^TTCAGAAA 

40 AAGCTTGGAATAAAGGTTGGGGAGACTACACCTGACAAACTTTTCACTCTTATAGAAGTGGAATGTTTAG 
GGGCCTGTGTGAACGCACCAATGGTTCAAATAAATGACAATTACTATGAGGATTTGACAGCTAAGGATAT 
TGAAGAAATTATTGATGAGCTCAAGGCTGGCAAAATCCCAAAACCAGGGCCAAGGAGTGGACGCTTCTCT 
TGTGAGCCAGCTGGAGGTCTTACCTCTTTGACTGAACGGCCTCCAGTATGCTGTCAGAGTTTCGAAGCAT 
GCAGGGTGTAGTAGTGCAGACCTGAATGTGATACTTTCCAACTGGCTTTCGATTATACATTGTATAAAAA 

45 GTTGCTACTTCATATACTCTCATTGGAGGTACCTGCCCGGGCGGCCG 

>DEX0360_032.nt.3 

CCCCGCGCGCCCTCGCTCCCTCCCGTCAGCCCCCGCCCCTCGGCGAAGGGAGCGGCGTGCCGTCCGGGTC 
GCCTAGGCCTGGGGTCGGGAGCGCGCACGCTGTGCGCCCTGGGCGCGCTCGGGATTCTCGCCTGGCGCGG 
50 CTGGGGAAGGTGAACAGTGTGGCCCGCCATGTTCTTCTCCGCGGCGCTCCGGGCCCGGGCGGCTGGCCTC 
ACCGCCCACTGGGGAAGACATGTAAGGAATTTGCATAAGACAGCTATGCAAAATGGAGCTGGAGGAGCTT 
TATTTGTGCACAGAGATACTCCTGAGAATAACCCTGATACTC^ 

GAGGATAGAGGCAATTGTAAAAAACTATCCAGAAGGCCATAAAGCAGCAGCTGTTCTTCCAGTCCTGGAT 

TTAGCCCAAAGGCAGAATGGGTGGTTGCCCATCTCTGCTATGAACAAGGT^ 
55 CTCCAATGAGAGTATATGAAGTAGCAACTTTTTATACA^ 

CATTCAGGTCTGCACTACTACACCCTGCATGCTTCGAAACTCTGACAGCATACT^ 

AAGCTTGGTAGGGAATACATGATATTTGTAACACTGATAA 

ATTTCTATCTAAAATTTCCAACTTCTGCCATC^ 

CTGTGTTTCCACATCTTTATTTCTTCCTATTTGGTATTCTTC 
60 TTAATTTTTTCTTTTTTAATCAGT 
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>DEX0360_033.nt.l ; " 

GGTCCAACGCCAGCCTGCGGCTGCCAGGCCCCACGCCGGCCAGGAAGTGCTCGCCGCCCGCGGCCGACGG 
• GACCCGCCCACGCCCCGCCTCTTAAAGGGGGCAGTGACTGCGGCTGGGCGGGAGTCCGGGTCGGGTTGGC 
5 TGAGCGGGGGCGGTGCTGGGCAGGGCGGCGGCCGCTCCCTCCCGGACTCCCGGCCTCCCGGCCTCCCTGG 
TCCCGCCTGGGAAGGGATGCAAGGAAGCCCTCCGGCGCTGCGCTCCGAGGCGGGAGACAGCGTCCCCCTC 
CGCCCCTCGGGTCCTGGCGCCTCAGAGCCCGGCCCAGGCCGCGGAACGGTGATGCTCGGGCCGGACGGGC 
GGGCGCGGATCCCTCCGTCCCGCTGAAAATGTGTGTCTGACATGCAAGCTCAGTGGGGCAGAGACCCGTG 
GATTGCTGTGCCCTGCCCTCCGGACCTGGATCATGAAGGTCTO 
10 TCCCGTCCTTCCCTGGGCGGTGCAGGCTGTGGAGCACGAGGAGGTGGCGCAGCGTGTGATCAAACTGCAC 
CGCGGGCGAGGGGTGGCTGCCATGCAGAGCCGGCAGTGGGTCCGGGACAGCTGCAGGAAGCTCTCAGGGC 
TTCTCCGCCAGAAGAATGCAGTTCTGAACAAACTGAAAACTC^ 
CCTGTCGGATGAAGAGAAACTGTTTCAGGTGCACACGTTTGAA^^ 

GAAAATTCCGTTTTCCAAGCTGTCTACGGACTGCAGAGAGCCCTGCAGGGGGATTACAAAGATGTCGTGA 
1 5 ACATGAAGGAGAGCAGCCGGCAGCGCCTGGAGGCCCTGAGAGAGGCTGCAATAAAGGAAGAAACAGAATA 
TATGGAACTTCTGGCAGCAGAAAAACATGAAGTTGAAGCCCTT^ 

TTATCCATGCTTGACGAGATTCTTGAAGATGTAAGAAAGGCAGCGGATCGTCTGGAGGAAGAGATAGAGG 
AACATGCTTTTGACGACAATAAATCAGTCAAGGGGGTCAATTCT 

AGAGGCCAATTCTAAGCAAAATATAAGAAAACGAGAAGTGGAGGATGACTTGGGTCTTAGCATGCTGATT 
20 GACTCCCAGAACAACCAGTATATrTTGACCAAGCCCAGAGATTCAACCATCCCACGTGCAGATCACCACT 
TTATAAAGGACATTGTTACCATAGGAATGCTGTCCTTCCCTTGTGGCTGGCTATGTACAGCCATAGGATT 
GCCTAGAATGTTTGGTTATATTATTTGTGGTGTACTTCTGGGA 

ATTGTGC AAGTG GAGACATTAGGAGAATTTGGGGTGTTTTTT AC TCTTTTTCTTGOT 
CTCCAGAAAAGOTAAGAAAGGTGTGGAAGATTTCCTTACAAGGGCCGTGTTACATGACACTGTTAATGAT 

25 TGCATTTGGCTTGCTGTGGGGGCATCTCTTGCGGATCAAACCCACGCAGAGCGTCTTCATTTCCACGTGT 
CTGTCCTTGTCAAGCACACCCCTCGTGTCCAGGTTCCTCATGGGCAGTGCTCGGGGTGACAAAGAAGGCG 
ACATTGACTACAGCACCGTGCTCCTCGGCATGCTGGTGACGCAGGACGTGCAGCTCGGGCTCTTCATGGC 
CGTCATGCCGACTCTCATACAGGCGGGCGCCAGTGCATCTTCTAGCATTGTCGTGGAAGTTCTCCGAATC 
CTGGOTTTGATTGGTCAGATTCTTTTT^ 

30 ATCTCATTGGACCCTATTATCGGAAGCTGCACATGGAAAGCAAGGGGAACAAAGAAATCCTGATCTTGGG 
AATATCTGCCTTTATCTTCTTAATGTTAACGGTCACGGAGCTGCTGGACGTCTCCATGGAGCTGGGCTGT 
TTCCTGGCTGGAGCGCTCGTCTCCTCTCAGGGCCCCGTGGTCACCGAGGAGATCGCCACCTCCATCGAAC 
CCATCCGCGAC^CCT^CCATCGTTTTCITCGCCTCCATAGGGCT 
GTACGAGCTCACGGTGCTGGTGTTCCTCACCTTGTCAGTGGTGGTGATGAAGTT^ 

35 GTCCTGTCTCTCATTCTGCCGAGGAGCAGCCAGTACATCAAGTGGATCGTCTCTGCGGGGCTTGCCCAGG 
TCAGCGAGTTTTCCTTTKSTCCTGGGGAGCCGGGCGCGAAGAGCGGGCGTCATCTCTC 
GCTTCCCCCCGCGGAGCGCTTCTCGGGCGGCACGGGCTGCACT^ 

CGGCTCGGCAGCACAGCGGGGCCTGGGGGCAGGGTCCTCCTCCAGGGGGGCACGCAGAGGCCTGGCTGCT 
CTCTGCTCATCCAGCATGTGGCGTTTTCAGAGGAAAGTTGCA 

40 CCTTTTACAACAAGTCTAATTAAATGTCAGATATTTC 

TGCCAGTGTGCACATAAGTAGCACCCCAGAAACGTGAAATACCCGTAATGGCAGTGTGCCCGGAGAGCTG 
GGTGGAGGTTCCTGTGGACACTGAGATGGCCCTGGGCATTCGGACTCACGGCCTTGTCTCCTTGCATTGT 
GTAAGTGTGAGGCGGGTAGAAGTCCAGGTGTTGAGTGCAGTGGAAGTAATTGCTGAAAGGTAGAATTGCT 
TACAGGAAGCTCCACCTGAGGCCTGACCCAAGGCCGCATCCCCAGGGTCAGGGAAGCTGTGGGGCAGGCT 

45 GGCTTGTTACTGTGGCCCGGGGTTGGCCTTCAGGCAAACACAGGCTA 

AGGACTAACCATGCATCACTGATCTTGAAATCACAGTCTCTCCTACATCCC 

>DEX0360_033.nt.2 

GGGACACAGCTGTCCAGCTCAGCTGAGAGCACAGGAGCCTCCGGGGCATCAGCGACTGGCCGGGGTGAGG 
50 GATGCCACCAGGTGCAGAGGTGGAGGCTCAGGGCGTCCTGGGGAGGAAGAGAGGCTTGTGGAAAAGTCCA 
GAGGGCTCCACGTGTTCCCCACGTTTGTGGCGTAC^^ 

GGTGGTGATGAAGTTTCTCCTGGCGGCGCTGGTCCTGTCTCTCATTCTGCCGAGGAGCAGCCAGTACATC 
AAGTGGATCGTCTCTGCGGGGCTTGCCCAGGTCAGCGAGTTTTCCTTTGTCCTGGG 
GAGCGGGCGTCATCTCTCGGGAGGTGTACCTCCTTATACTGAGTGTGACCACGCTCAGCCTCTTGCTC 
55 CCCGGTGCTGTGGAGAGCTGCAATCACGAGGTGTGTGCCCAGACCGGAGAGACGGTCCAGCCTCTGATGG 
CTCGGAGATGATGGACCGTGGAAGGGAAGCGTCTGTGGGGAGTGAGCGCTTAGATGGCCAGCAGCTGCTC 
CTTCTGGGAAGCTCGCACCTTGGCAACAGAACAGCCCTCTAGCAGAGCGTCAGTGCAGTC 
GGCTTTTACAGAATATTCTTGTCCTATTTTAGAATTOTCCGGAGTAGTOT 

60 TTTTCCCTGAAATTATTATTAATTTTCTATTGTGAGTTCATC 
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PATENT 



. AAATTAAAAGGCTTTTAAAAATGTACAACTTCAGAATTATAATCTGOTAGTCAAATATTTGra^ 
A^^AATATGAAGTTCTAATCCTO^ 

rwiY*Aiim AAAA ^™ 

AGATAATTTATGATCATGGTATAATTAATTGAAATTTATTAAAATCTGTTT^ 
>DEX0360_033.nt.3 

cacgaggtgtgtgccca^ccggagagacggtccagcctctc^^ 
. aacagaacagccctctagcagagcgtcagtgcagtcgtgttatcccggcttttacagaatactc^^o 

^ ACC . GATCACC1 ^ TC ^^ 
^ c I A ^™ GOTCATCAGmcATA6 ' rM ^ 

>DEX0360_034 . nt . 1 

A o^ AGCGGCCCCGGCTGGAGGACCCGCACCCTCG ^ 

AGGCCCCACCCCCGAATCCCCAGCCCAGCCCCATCTCTTGACTCCCCAGTGAACCCTC 
GACCTACCTGGAGCTGGCCAGTGCTGTGAAGGAGCAGTATCCGGGCATCGAGATCG^ 

>DEX0360_034.nt.2 

gcgatga^ggggagccgggcscagacgtccgta^gccccctcccgaggagIS 
tccgcatcgtggtggagtactgtgaaccctgcggcttcgaggcc^cctac??^ 

GAA .™ AGTATCCGGGCATCGAGATCGAGTCGC ^ 
°^?^ AGGACCTC ^ TCACCCTACCCC ^^ 

TTGAGG^TCCGAAGAGCCAGTAAO^^CCCTAGAAAAGATCACC^ 

^^^^^^^^^^^^^^ 
>DEX03 60_03 4 . nt . 3 
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AGGCCCCACCCCCGAATCCCCAGCCCAGCCCCAT^^ 

GACCTACCTGGAGCTGGCCAGTGCTGTGAAGGAGCAGTATCCGGGCATCGAGATCGAGTCGCGCCTCGGG 
GGCACAGGTGCCTTTGAGATAGAGATAAATGGACAGCTGGTGTTCTCCAAGCTGGAGAATGGGGGCTTTC 
CCTATGAGAT^GATGTGAGTATTTACAGCGTTGGGAGGACCTCTTGGTCACCCTACCCCAACAGTGCATC 
5 ATCCTGTCATTCCACTCCTCTAGCTCATTGAGGCCATCCGAAGAGCCAGTAATGGAGAAACCCTAGAAAA 
GATCACCAACAGCCGTCCTCCCTGCGTCATCCTGTGACTGCACAGGACTCTGGGTTCCTGCTCTGTTCTG 
GGGTCCAAACCTTGGTCTCCCTTTGGTCCTGCTGGGAGCTCCCCCTGCCTCTTTCCCCTACTTAGCTCCT 
TAGCAAAGAGACCCTGGCCTCCACTTTGCCCTTTGGGTACAAAGAAGGAATAGAAGATTCCGTGGCCTTG 
GGGGCAGGAGAGAGACACTCTCCATGAACACTTCTCCAGCCACCTCATACCCCCTTCCCAGGGTAAGTGC 
10 CCACGAAAGCCCAGTCCACTCTTCGCCTCGGTAATACCTGTCTGATGCCACAGATTTTATTTATTCTCCC 
CTAACCCAGGGCAATGTCAGCTATTGGCAGTAAAGTGGCGCTACAAACACT 

>DEX0360_035.nt.l 

GACAGTCTGGCTGTGGCAGGGGTCTCGGAAACCATGGGTTATTGCAGTGGCAGGTGCACGCTTATCTTTA 
15 TCTGTGGC^TGCAACTGCCTGGATTTGTGGTATCATTTCTATCACTGTCATTAGCCTGCTTTCCTTGCTA 
GGCGTGATCTTGGTTCCTATCATTAACCAAGGATGCTTCAAATTCCTTCTTACATTCCTTGTTGCATTAG 
CTGTAGGAACAATGAGTGGAGACGCCCTTCTTCATCTACTGCCCCATTCTCAGGGTGGACATGATCACAG 
TCACCAACATGCACATGGGCATGGACATTCTCATGGACATGAATCTAACAAGTTTTTGGAAGAATATGAT 
GCTGTATTGAAAGGACTTGTTGCTCTAGGAGGCATTTACTTGCTATTTATCATTGAACACTGCATTAGAA 
20 TGTTTAAGCACTACAAACAACAAAGAGGAAAACAGAAATGGTTTATGAAACAGAACACAGAAGAATCAAC 
TATTGGAAGAAAGCTTTCAGATCACAAGTTAAACAATACACCAGATTCTGACTGGCTTCAACTCAAGCCT 
CTTGCCGGAACTGATGACTCGGTTGTTTCTGAAGATCGACOT 

GCCAACAAGAATCCCCTCCTAAAAATTACCTTTGTATAGAAGAGGAGAAAATCATAGACCATTCTCACAG 
TGATGGATTACATACCATTCATGAGCATGATCTCCATGCTGCTGCACATAACCACCACGGCGAGAACAAA 

25 ACTGTGCTGAGGAAGCATAATCACCAGTGGCACCACAAGCATTCTCATC^^ 

CTGGATCCGATCTGAAAGAAACAGGAATAGCTAATATAGCCTGGATGGTGATCATGGGGGATGGCATCCA 
CAACTTCAGTGATGGGCTCGCAATTGGTGCAGCTTTCAGTGCTGGATTGACAGGAGGAATCAGTACTTCT 
ATAGCCGTCTTCTGTCATGAACTGCCACATGAATTAGGAGATTTTGCAGTTCTTCTTAAAGCAGGCATGA 
CTGTAAAGCAAGCAATTGTATACAACCTCCTCTCTGCCATGATGG^ 

30 AGCTGTTGGTCAGTATGCCAATAACATCACACTTTGGATCTTTGCAGTCACTGCAGGCATGTTCCTCTAT 
GTAGCCTTGGTGGATATGCTTCCAGAAATGTTGCATGGTGATGGTG 
CTGTGGGGCAATTCATCCTTCAGAATTTAGGATTGCTCTTTGGATTTGCCATTATC 
CTATGAAGATAAAATTGTGTTTGAC^TCC^^ 

GTTACCATGCAGCTTTGCATCTGTTCCTTGTACTGTATGCACATTGCTCAAAGGAAAGTCAGTGGCTTGC 
35 ACTACTTACAAGTTTCATAGATTTGAGCCTAACCACAAGAGGCTGGTGCTTAGTACTGTTTTCCCTGCAC 

GTAGGGGTCTTTTAAAAATATAAAGCTTGTGATAAAGAGAGGAGAATATGGGACTCCATGAACCAGTGTO 

GATATGTTTGATTAAGACTTTTCAC^AAATAATCATATAAAACACTAGTC 

TGTGGCTATGCAGAAATAGAGATCGAACCAAAAAAAATCATTTAAACTTTAA 

TTGGGGAGACATTTTTTGTGTGTTTTAAGAATGAATTG^ 
40 GTGGTGATAGGGATCAACTTGACACAACTTTGAAACTGCATAAAGTAGACATAGGAACTAGAGGAAAGCT 

CAGGCTGCATTAGAGTATGAATTTAGCATTGGGAAAAGCCCTTATTCTTGAATC 

GTATATATTTGCATAGTGTTTAAACCTGCAGCCTAAACTACTGAAATTTGTGATTC 

CTTCAGTTTAATGAAAGATTCATAATGGTTCTTraTATTATT 

TGTTTTGTTTTTTACTTTAATTOT 
45 GGAGCATGTGGTCTTTTTAAAAAATTGTAACCCTC^ 

AAATAGTTGATTTTCCTATTTTAAGAGTACCAAOT 

TTGCTTTACCAGTTTGGCACTGGAACCAAGAGCACATGTCGTGGCTGGC^ 
ATCGAAGTTTACCATGTCTGTAATGTGTACATGAAGTGTCAATTTAGAACAGTT 

TTATTGCCATGGCTGTCATGGTACCCAAGTGACTTGGAAGATGCATTTAAATTACTCAGCTGAAATCACT 
50 TGATCATCTTGTGCCAAGATATGCTGTOGGTGCCTC 

ACCATAATTGTGAATGATTTGTGAGAAGTGCAAGCCATGTTTATCCTGAAT 

TTACTAGTCATATGCATGTAGCTTTCTGTTO 

CTGTATTTGAACTATGTGCAGCTAGCTTTGTTTTAATCTGC 

CTATCTTATTGTTCAAATATATAAGAGCCAAACT 
55 TCTTCTTTCCTCCTACTCTATGAACTTCAAAA 

ATTTATAGATTATTGCCAGTGTCTTTTCTGTATC 

TTATGCTIK5AATCTGAAAAATTATTTCTGACTTACTCCATG 

TATAATTAATTTTCAGCATTGGGCACTGAATTAGGACAGTCCTCATCT 

CCTAGCTAAAAGGTGCTGATATTTTATTTAGTACTGCCAACTTCAAGTGATTTA 
60 TCTAGATTTCTGAACCAAGATATATTTATAGTTCACTTTTGGGTTTTTA 
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TTCCAGCATTAAATCTGCTTCATTTTAGAAC^ 

AAATAAATAAATGCCTGATTCATTTAAAGCAAGTAGGTTATGCTGAAGTATATAAAGAAGTTTTATA 
TCTCAAAAATGGTATTATCTTTCTTTATTTCCTAGAT^ 
GCTGCTAGTATTAGGGTTCCACATCATTCTAATGTA^ 
5 CTACATTTCTTTTGGCTCCAACATTCCTTTTAGCOT 

CATTAACGTTACTTGTACA&TGCTGTCACTGTGTGACATC^ 

AATCAATCAATCACATTGCATTCAATCAATCAGCTGTGATTGATTGATTATGCTTAGAAATACTATAGTA 
ACTAGATGCAGTGTGAATTTTTTCCATTAACAAACAAAC 
GCAAGGTGATTCTTGCTAAAATATCTAAACOTTTGTTTTGTTTT 
1 0 GCrGGAAAATATCAAATGCTGTTTTTTTTTTC ATTGTC AACAGTGGTGTGTC ATTTTATGTATGTTCCTA 
ATGCTTATGGAACTCCTCCAAAATAAAGTTACTCAAAGAGAGCAAA 

>DEX03 6 0_03 6 . nt . 1 

GGAGAGATCGTCCAGGAGGCGGTGTTGATGCGGCAAAGGGCAACAGGAAGGGCATTAGGACTTGAAATCG 

1 5 GAGACGCACGCAGGGGAGGGAGTCAGTGTCGGAACCTGGTAGGCCCTGGGAGAACTCCGGCTTTTCGTCT 
GCGTGAGCTGGAGAAGAGCCGAAGGTTTCTGCGCACAGCACGGACCTGCGTGCCTCAGCTTTAAGGAAAT 
CACCGTGGCCGCCGCTGTGAACGCAGAGAAGGGCGCGAGCGTGGGAGCAGGAACCCAAGGCGGTGGGAAA 
CGGTGGGGCTTTCTGAGTGTATTGGAAAGTAGAGCCCACAGATCTGCTGCAGACCAGAAAGGGGCGCGAG 
AAAGAGCGGACAGAGGCAGACGCCGGGGCTGGCGGCGATGGAGCAGCAGTCGGAGGACGCGGAAGGCCTG 

20 CGAGAGTCGCCCGCGGCCCAGCGCCGGCCTTCGGGTCCCACCTTGCGGGTGATGTTGTGCACGTAGGGGC 
ACGTGTTGCAGGCGAAGCGGTGGCAGCGTTGTCCCTCCTCCACGATCAGCCCGTTCCCGCAGCCGGGGCA 
GAACAGCAGCATGGTCTCGAACTCCGCAGGCTCCAACTCCCGGCAGCTCCCACTGCCGCTCAGCGCCGAT 
GCGCCGCCCGCCTCGAGCTCACATTGGTCCTGGCAGCCTTCCCGGCACACCAACCAACCAATAGACAGGG 
CGATTCTGCGCTCCCGGCCTGCTGCAGGCTGTCTCGCACTTGTCATTGGTCACTGCAGCCGCCCCACCCC 

25 CCCGGCGCGCCAGTGGCTGGGCGGCCTCGCTGGGGCGGGCCGCAGTTCCTGCGCGTGCGCGCTTGGCCTC 
CCTAGTGCGGGCTGGCAGTGCGGGCAGAGCCCGGCTGAGAGGGGCGGCCCTGGAGGAGACGGAGGCGGCG 
GGTGGGCCCGAGGCGCAAGAGGAAGATGAGGACGAAGAAGAGGCGCTGCCGCACTCCGAGGCCATGGACG 
TGTTCCAGGAGGGTCTGGCTATGGTGGTGCAGGACCCGCTGCTCTGCGATCTGCCGATCCAGGTTACTCT 
GGAAGAAGTCAACTCCCAAATAGCCCTAGAATACGGCCAGGCAATGACGGTCCGAGTGTGCAAGATGGAT 

30 GGAGAAGTAATGCCCGTGGTTGTAGTGCAGAGTGCCACAGTCCTGGACCTGAAGAAGGCCATCCAGAGAT 
ACGTGCAGCTCAAGCAGGAGCGTGAAGGGGGCATTCAGCACATCAGCTGGTCCTACGTGTGGAGGACGTA 
CCATCTGACCTCTGCAGGAGAGAAACTCACGGAAGACAGAAAGAAGCTCCGAGACTACGGCATCCGGAAT 
CGAGACGAGGTTTCCTTCATCAAAAAGCTGAGGCAAAAGTGAGCCTCCAGACAGGACAACCCTCTTCATC 
ACTGGTGGCTGAGCTTTTTCCCAGCAGGAATGGGTCCTCGAATCATCGTGCCTCTTTCACAGAAAGGACG 

35 TTGTGGTGGCCTCACCCCAGGCATGCCCAACAGGAACTGTCAGCATTAAACCTGGGGGCCCTCAGGACTA 
GGACAGGGTGAGCCAGTGCTCCCTCCTTTCATGTACTTGGCCTGAGACTGACCTCTCCCTAGGTCCAAAT 
GCCCTAGTCACATGGAGACACGGCTGGCACTGTTAATAAACTGTTGGTTTAGTTGAAGGACAAAAAAAAA 
GGGGGCGGTGAAGTTACTCTGGGGCGAGTAGGACCAGTTTGGAAAGGGCATGTGGGATTAAGAGAAGGGG 
GGTAAAGTGCGAAAAGCATGGTTTGGAGAGATTGGGGGGAGAGAGCGAGAGGAGGGGAAAGGTGAGAAGG 

40 GGGAGGTGTATAAGAGAGG 

>DEX03 60_037 . nt . 1 

GGCACGAGGGAGAGATCGTCCAGGAGGCGGTGTTGATGCGGCAAAGGGCAACAGGAAGGGCATTAGGACT 
TGAAATCGGAGACGCACGCAGGGGAGGGAGTCAGTGTCGGAACCTGGTAGGCCCTGGGAGAACTCCGGCT 
45 TTTCGTCTGCGTGAGCTGGAGAAGAGCCGAAGGTTTCTGCGCACAG^ 

AAGGAAATCACCGTGGCCGCCGCTGTGAACGCAGAGAAGGGCGCGAGCGTGGGAGCAGGAACCCAAGGCG 
GTGGGAAACGGTGGGGCTTTCTGAGTGTATTGGAAAGTAGAGCC^ 

GGCGCGAGAAAGAGCGGACAGAGGCAGACGCCGGGGCTGGCGGCGATGGAGCAGCAGTCGGAGGACGCGG 
AAGGCCTGCGAGAGTCGCCCGCGGCCCAGCGCCGGCCTTCGGGTCCCACCTTGCGGGTGATGTTGTGCAC 

50 GTAGGGGCACGTGTTGCAGGCGAAGCGGTGGCAGCGTTGTCCCTCCTCCACGATCAGCCCGTTCCCGCAG 
CCGGGGCAGAACAGCAGCATGGTCTCGAACTCCGCAGGCTCCAACTCCCGGCAGCTCCCACTGCCGCTCA 
GCGCCGATGCGCCGCCCGCCTCGAGCTCACATTGGTCCTGGCAGCCTTCCCGCCACACCAACCAACCAAT 
AGACAGGGCGATTCTGCGCTCCCGGCCCTGCTGCAGGCTGTCTCGCACTTGTCATTGGTC 
CCCCACCCCCCCCGGCGCGCCAGTGGCTGGGCGGCCTCGCTGGGGKZGGGCCGCAGTTCCTGCGCGTGCTC 

55 GCTTGGCCTCCCTAGTGCGGGCTGGCAGTGCGGGCAGAGCCCGGCTGAGAGGGGCGGCCCTGGAGGAGAC 
GGAGGCGGCGGGTGGGCCCGAGGCGCAAGAGGAAGATGAGGACGAAGAAGAGGCGCTGCCGCACTCCGAG 
GCCATGGACGTGTTCCAGGAGGGTCTGGCTATCGTGGTGCA 

AGGTTACTCTGGAAGAAGTCAACTCCCAAATAGCCCTAGAATACGGCCAGGCAATGACGGTCCGAGTGTG 
CAAGATGGATGGAGAAGTAATGCCCGTGGTTGTAGTGCAGAGTGCCACAGTCCTGGACCTGAAGAAGGCC 
60 ATCGAGAGATACGTGCAGCTGAAGCAGGAGCGTGAAGGGGGCA 
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TCTTCCATCGGCATCACCCCATCCGAGCTGCTGGGTATCTTCACTTGGGGACACTGTC^GAATTTCCAG 
5 TGTGTCTGGAAGTGGCCTCCCTAGTTTTGGATGGTACACCTGTAGGGGCTCCCATCCCCTTCT 
GTGCTGTCAGCCCTCACTCTCCTATTGGATCAACTATCCTGTTCACTGAGTCTCAACA^ 
GCACTAGCAAGGTTTGTTTGGCCAACKCGCCCCAGACAGCCCTCTGAGAACAGAGCCTCC^ 
CTCAGACCCAATC^ACATTGTACAGAACAGCCCAGGTAGGGAGGACAGCTGCCCCAGG^^ 

in C ^ A ^ TCAAGCCCACGTCA ^ AGAGGGA ^^ 
10 a^ccctctogcaggtcctacgtgtggag^^ 

oacagaaagaagctccgagactacggcatccggaatcgagac^ 

aaaagtgagcctccagacaggacaaccctcttcatcactggtggctgack:tttttcccagcaggaatggg 
tcctcc^tcatcgtgcctctttcac^gaaaggacgttgtggtggcctcac 
aactg^gcataaacct<^gggccctcaggact^^^ 



30 



35 



40 



45 



50 



55 



G J AGGG ^ C ™ G ^™ CAGGCGAAG ^^ 

ccggggcag^cagcagcatggtctcgaactccgcaggctccaactcccggcagctcccactgccgctca 
agacagggcgattctgcgctcccggccctgctgcaggctctctcgcacttgtcattggtcactgcagccg 

gcga ^ gacgtctoccaggagggtctg ^tatggtggtgcaggacccgctgctctgcgatctgc^ 

caagatggatggagaagtaatgcgtaagtgctaccctcctcccttcaggttatgtggtccaggctttcac 
agcaggaagacctaacagtgctggtcagcctgctcagaaactcacaggccatgcccaggggtactggggc 
a^cacaaacctgccctgtgcacagaggtgttggttcctttcctgccatcggaggctgtggctttggg^t 

C ,^ C ^ GA ^ TCTCCCA ^^ TCTC ^^ 
^ CAGGCACCACCTGGAAACAGCTCTCAGCTCTGCAT ^^ 

gtcacaagagtgatgagctccctgtcacagacagtgcgggtcgttctgtgcctgggactS 

r A r^n™™ TGCTCMCCATCGGCATCACCCCATCCGAGCTC 

C ^ G ^ AA ^ CAGTCTGTC ^^GTGGCCTCCCTAGTrrTGGATGGTACACCTGTAGGGGC TC 

^ CC . CC ^ GACCTGGG ^ TG ^ 
CAACA £^ G , CC * G T' GCA ^^^ 

rrPr^^™^ CCTCAGACCCAATCTGCACA ^ 

^ AC ™^ ACCTGCA ^ CCCTCTOGCAGGTCCTACG ^ 

^ GAGAAAC ^ CGGAAGACAGAAAGAAGCTCCGAGACTACG ^^ 

CA I CA ^^ GCTGAGGCAAAAG ^ 

™ CA S GAG TGGGTCCTCGAATCATCGTCCCTC ^ CACAGA ^ 

CAGGCA ^ GCCGAAGAGGAACTGTCAGCA TAAA^ 

C ^ CC ^S^ ATGTACOTGGCCTCAGACTGACCTCTCCCTAGGTCCAAA T^ 
ACCCACGGCCTGGCCCACTGTATAAAATAAACCTGTTTGCTTCTTA 
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GCCCACTTTGGCTCACGTCCACTGCCACTCTCACGGAAACTQCTACAAGAACGGCACACACGTTCGCTCC 

CTCAGCATTGCAAACACGCTCCCCCCCAAACCACAAACGCGCCCCCAC^CACTCGCTO^ 

AAAGATGCCCGCTTACACGGCCACAGCAGGCACGCTCAGAGACACGCAGTTACACACACACATCGCTGTA 

CACAACCCCACATACAATCAAAAAACAAAACACGAAACGTTCCCCTGGGCACTAAATCCTCACGTTAACG 
TACACACACAAACACACGCCCTCCTCTC^ 

TGATTTTCGGCACCCCCAGTCCCAATCATAATO 

CCCACGCACGCGCTCCCCTCCCCGGCAGGCGGGGGCGGCTTCGGCCGGGAGCCGGCGGAGCCCGCTTCGG 

ATTCCAGGTGTGGCAGTGACTCCGCGCTCCACGTTTTGCAGGCTGCCACCGTGTCGGAGGCGAGGCGAGG 

AAGGGAGCTGGAATAACAAAGGGAGGTAATGGGGTAGATTGGATACCTCTGGGGTCTTGGAAGAAGCTAT 

GACTTATTTACTGTCTACTATGTGGCCCTGACATTCTCCAGCTT^ 

CGCTTATCTCTCTACAGGGCTGGAAGAAAGC^ 

CCGGCTTCTGAGCTGTCTGTGGCGTCCACCAGATGACCGGCTGGCCTCCTAATTGGGCTTCCTGCATTCC 
TGCCTGTCOTCGGAGCTCCCTTCTC^ 

ACTCCCCTGGGGCCCTGCATCCTGTGGCCAGCAGGTCTTGGAAACGCCCCTGTACCCCAGAAACTTCCTG 

ATCAGTCCCTGGTCAGTGTATATCATGCTTCCTGTGACATGACATCAACTTTTCAGTGACTTCCACTGGT 

TTTGGCCCAGCTCGAAGAGCCTGACACCTCTGCAGGGAATTCTACCAGGGAGAAGAGAAAGTAGTCACTG 

CTTCCAGTTTTTTTAAGGAGTTGGCCAAGAGCCAGCACCAGGCATCAGAGGAAGGCAGCTGACTGCACTC 

GGCCACATCCCAAAAGTGCCTGGAAGGGGAGGGAGGAAGCAGGCGCTTCAGAAGGCACTACTGTGTGTCA 

GGACTCATGCTAGGAACGCTGTAACAGGGAGCAGTGATGGAGTCCTTGAGGGAGCTCAGGAGGGGGAATT 

GCACTGAAGATTTGTCCCATCGTGAAGCAAGAGCACTGGAACTTACACTCCACCATCAGGCCCTGTCACA 

GGAGAACAAAGAAGGAAGGCAGAGGAGATCATGCTCCGGCCAGCAGGGAATCTCCATTTTTTTCAGCCTC 

ATACCTTGGAAAGTACAAAGGAGTGAGAGCTGGGACTACCAGCCAGAGGGTTCATGGAGGTAGTGGGAGG 

GGAAGATGGGTTCTGCATGGAGCCACTCCAGGGACTTTTCTTCTGTCTC 

GCTGTTCTCAGTCCCATTCTCATCAATGACCTCGTCTCCTGATTTTG 

TTCTTTCCATCTTCAAACGCTTGATCATTGATGCTCCCTTTTCTCTTCTCTCTCCTCCTGGGAAAAG 
AGGACCAACATCCCCCTTTCCCTTCCTCCTGTGCTGTCCCGACCCCTCTGAGACCTGGCTCTAGCAGTAA 

GTCCCTCTCTCTTCTGCAGCACCAGCCTCTGCCCATCCCTGCCCTCTGCACACAAAGCTCTCACATTGTC 
TGCACTTTAAGAACTTTTGTGGCAAACCCTGGCAAA 

TTGAGGTCATCATTGACCTATCCCATTTGACCCTGTCCTGTATCTGATGTTGTACCCTTTCTCCTTGATC 
CCACTCTGGCAACTCTCCCACTCCCCTTTCTTGGATCAACTGTCTTGCTCCTCAGTCTTGATCAATGCCT 
CCTTCTCTCTCTTTAGCCTTGGCCCTTTTTGGCCAGGGAAATAAATGTGAAATACA 

ATCTTATGATTATAGCTATGTTGATGTTACCCAAGACCTAAAAGTCACACTCTCTAATTACACTTCCCTC 
CTGTGTTCTGGGTCCTCTTGGACCAGTCCTTACTCTGGCTCCCCTCCTGGATGTCTCCCAGACTTCTAAT 
TAGAATTACTGTTTCCTATATCAAGCTT^TTATCTTTCCCACCAACCTCCTCCATCCTTGGGTGAAAGCA 
TCACTTGGTTGCAAAAGTCAGAAATCTGGGTTTCATTCTTGCGGTAGGTAGAATAATGCCCCCAGGCCCC 
AGGTTTTGACATCCGAATCCCTGGGACTTTGCAGATGTGATTCAGTTTA 

ATCTGGGAGAGCCTGATGTCATCATAAGGTTCTTATAAGAGGGAGGCAGGAGGGTTAGAGTGAGTAGTAA 
GAGATGCAACAGTGGAAGCAAGAGGTTGGGGTGATGTGGCCACAAGCCCAGGAGTGCTGACAGACATCAG 

AAGCTGGAAGGGACAAGGAATGGTTTCTCCTCTGGAGCCTCCAGAAAGAACCAGCCCTGCTGACACCTTG 

ATTTTAGCCTTGGAAGACTCATTTTGGACTTCTG^ 

TAAACTGGAATGTTTAT 

>DEX0360_038.nt.2 

ATCTAGCTCTGCATGCCACCCAGGGAGOTCAGGAGGGGGAATTC 

GAAGAGCACTGGAACTTACACTCCACCATCAGGCCCTGTCACAGGAGAACAAAGAAGGAAGGCAGAGGAG 

ATCATGCTCCGGCCAGCAGGGAATCTCCATTTTTTTCAGCCTCATACCTTGGAAAGTACAAAGGAGTGAG 

AGCTGGGACTACCAGCCAGAGGGTTCATGGAGGTAGTGGGAGGGGAAGATGGGTTCTGCATGGAGCCACT 

CCAGGGACTTTTCTTCTGTCTCACAGCCTGACAATCACCTCTAGCTGTTCTCAGTCC 

GACCTCGTCTCCTGATTTTGTACAATATCTAGGTGACCTTCTCTTCTTT 

TTGATGCTCCCTTTTCTCTTCTCTCTCCTCCTGGGAAAAGAGAAGGACCAACATCCCCCTTTCCCTTCOT 
CCTGTGCTGTCCCGACCCCTCTGAGACCTGGCTCTAGCAGTAAGTCCCTCTCTCTTCTGCAGCACCAGCC 
TCTCCCCATCCCTCCCCTCTGCACACAAAGCTCTCACATTGTCTGCACTTTAAGAACT^ 
CCTGGCAAATCCTGCCACTTGTTTCCACTCTTCTCAAATGGCT^ 

TGACCCTGTCCTGTATCTGATGTTGTACCC^TTCTCCTTGATCCCACTCTGGCAACTCTCCCACTCCCCT 
TTCTTGGATCAACTGTCTTGCTCCTCAGTCTT 

TTTGGCCAGGGAAATAAATGTGAAATACATAAAGCTTCATTTTATCTTATGATTAT^ 
TACCCAAGACCTAAAAGTCACACTCTCTAATTACACTTCCCrcCTGTGTTCTGGGTCCTCTTGGACC^ 
CCTTACTCTGGCTCCCCTCCTGGATGTCTCCCAGACTTC 
AATTATCTTTCCCACCAACCTCCTCGATCCTTGGGTGAAAGCATCACTO 

GGGTTTCATTCTTGCGGTAGGTAGAATAATGCCCCCAGGCCCCAGGTTTTGACATCCGAATCCCTGG 
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TTTGCAGATGTGATTCAGTTTAGGATTTTGAGATGGGGAGATTATC 

GGTTCTTATAAGAGGGAGGCAGGAGGGTTAGAGTGAGTAGTAAGAGATGCAACAGTGGAAGCAAGAGGOT 
GGGGTGATGTGGCCACAAGCCCAGGAGTGCTGACAGACATCAGAAGCTGGAAGGGACAAGGAATGGTTTC 
TCCTCTGGAGCCTCCAGAAAGAACCAGCCCTGCTGACACCTTGATTTTAGCCTTGGAAGACTCATTTTGG 
5 ACTTCTGACCTTGAACGTTGTAAGAGAATAAATTTACATATTT^ 

>DBX03 60_03 9 . nt . 1 

TAAGCCTCATAGTCTAAGAAAGCCCTCAAGCAAGGCTAACATTTTGGTCATCTGCGAGAAGATTGAGCAC 
TCGGTGTCCTTGCTCCTTTCAGCTTCGCAGCATCTTCTGGAGCAGCATGAGCTTCTCACTCTGACTCATA 
10 AGTCTCCCACCCTCATAAGCCCCACTGGGGAGTTTGGGGGCCTCTATTGCCATGTGCCTGGAATTATTAT 
ATGCTCATCACTTTATGAASAAyAAAATTTGTCTTKCCTGCCTTAAAGTTACATTC 

ATCCTGATCTGGTCCATTAAAGAGTGTTCGCAGACAAAGTTTCTGAAAGATTAGAGAAGAATCCCCCCCA 
AGATTGCCCCAACACTGAACTACAGACAAACACTATTTTAT 
TACATTCTCTAATAAAAATAGTTTATTATTTTGAATGA 
1 5 CATGTAAATTTTAGCAGTAACATCTGATTCTAACAGCACATCATGCTATTCCTTTCATAGAGCCTTCAGA 
GATTCAATGCTAAACAAATTTCCTTAGTTGGCATC^ 

ATTTAAAGATGCAAATGCCTCTGAGTGAAGTGTACTATCCCATCACTGAAGCCCACAGGAACAAGTCCTA 
CAATTTTAAAAAGGCTCGATGGAAAAATTTCTCAATCCTGAAATCCCCTAGGGAAGGGGTCAGGAGAAAG 
TGCCATGGTTGATATTTAAGAACTCCACAGCTCTTAAAAATAAGCACTTATCCCTAACATGCAATACTGC 
20 AGATGCAAGTTAAACTTATCTGTTAACAGCTGCCTGCTGTTTTCTGCTCCCAGATGAAATGAAGCAACTC 
TTCTGATAACGAAGAGATACCTGTCTGAGGCAAACGAAACATTGGCACACAGCACAGCCTCCTCAATCCA 
CTTGATCCCAACTCATCTCTCATTTATTTCGGCTTCT^ 

ATTTCTTTTCGCTTTTATTCTGCTTTTGTAAAAGCAGTATTTTGAGATGGACATTGCCTCTTCAT 
TTCTCATCAATTCATTATTTTTGTGGTTATAGCTTGACAAGCAATTAACTTTAAA 

25 ACTTTAAATTGGTAGCTTTCATTTGCTTAAAATTTTTTGGCATATGCAGATAA 

AGAATCTCAGGGTTATGCTTATTCCCCAATGGAGGTATGACATATAATCTTTTCTGCCTTTACTTATCAA 
TTCACCAAGGAGCTGTTTTCTCTGCATCTAGGCCATCATACTGCCAGGCTGGTTATGACTCAGAAGATGT 
TATCTGAAAAAAGTCTATAGAAAAAAAAAAARTKTCCCCTCCCTCATCAACAAAAGCCCACCCTCTAAGA 
GACATTCAAGCTGAACTATCACAATTCTTAATCAGTTACAATTTACAAACAGATAAGTTTAAAATAAACA 

30 ATTTACAAAATTTTTGAAGCATACCTTAACATC 

ACACTAAAAAAAAACTTGCTTACACACAACTGAAAATAGAATCTTACTTGATAATACAAAAGCTACCATC 
AGAAGAAATCCCTTCAGGATCATTAAGCCACTTCCTTTGCTCTGCAGTTTCTATAGTAGTTTTAAATTAT 
TAOTAAATCACCTGAAAAAAATTCGAAAAGAGAACCACACACTACCATATC 

CCATAATTGTAGTTAATGTCAGCCCAGTAGGCCAGACCAACCCCCAGTTCAATACTTTCCTTCCCCAAAA 
35 GCTCTATACTTTGAAGGAAAACAGATACAGTATCAAATTATGACACTTTCCT^GCCCAAATTAATGCACT 
GGTACACCCAGTGGCTCATATTTAACTTCCCCCAGCTTCCCAATTCAAACTGGGGGGAAAAAAACTAAAT 
CATTGGGAGTTACTTGCCAACTTGGAAGTTGATATTTC 

CTCGCATGAGTTTATCTGCAATCATAAACTAAACAATTACCTAAACCCACCCCACCAATCCCAACCGTAA 
CAGGCCACTGCCAACTAATTGCCAATATTTGCCCCTCC^ 
40 TGGAAAACTTAACTTCAACATTTGGCCTACTCAAGCTCTTCTGAAGTTCTCCTGAGATGACTGAATATGA 
ACCAAAGCTGCACTGTGCTGTACTTTTCAGCTTCA^ 

AGTCCCTGAAGGTGTTCGTGCCAACAGCACAGCGGTACATTCACCAAATCGCACTGGCTCCTGGACTCTT 
TTCCTATCTTCACCACGAACTGCTGCTTGCTCGCTTGCTCCTCAGTCCTAGCTTCATCAAACACTGGTTC 
CTGGAATCCTGTCTGCTGCTGTCTTCCTAGATTCACTGAATC^ 
45 TCAATTAATGCTAGTCCTCAGGATTTAAAAAATAATCTTAAC^ 
GGTAATTACTCTTGATCTTGAATTACTTCCGTTACGtfU^GT^ 
ATTTAAGGCCTTCCAAATTCTTCTAACTCTTCCAAAAGC^ 
GTCCTTTTAGTAGCTTTMGATGTGATTTTTAACCAACTTC 

TGGTTCTGGTCTACGTAAACACCCTCATCTTCTCAAGCTTTACCTTCTAACTTCTGCACCAC 
50 AAATTGATGGGCTTTTAAAATAAATTQGTTACCAATAATT 
TTTOTGGCTTTATATTOTTCTATCTTCTATACTTC 
TCTGAAACTCTTGACAATATTTyTCATTTTCTATCTTGTTTCTAT 
ATTTTGCCCTTAGCTTTTTGTTTCCTAGCTT^ 

TATCTTTTTTCTTCTAAAAGTATGTTTTTATCTTCTAATTTCCCTAT 
55 TCCCGTACTTCTGTCTTCCAGOyrTTCCACTTGAAACTTCTATCITC 

CCCAATTAATCTTTCCATTTTCGTCTGCGTTTAGTAAATGCGTTAACTAGGCTTO 
CCCTGCGTCATGGATTTCAAGGTCTTTTAATCACCTTCGGTTTAATCTCTTTTO 

>DEX0360_039.nt.2 

60 TAAGCCTCATAGTCTAAGAAAGCCCTCAAGCAAGGCTAACATT0?TGGTCATCTX3CGAGAAGATTGAGCAC 
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MTTC^CGCTTTTATTCTGCTTTTGTAAAA(^AOTA 
A ™ AAA "^ TAGCT ^ 

^^ AAGGAGCTC ^ CTCTCCATCTAGGCCA ^ TACT ^CAGGCTGGTTATGACTCAG^^^ 
r A ^^ AAAAAGTCTATAGAAAAAAAAAA ^ 

^ A ™ CAAGC J^ CTATCACAATOCTOAATCAGraACAA ^ A CAA^^ 

A o™ AAAAT ™ GAAGCATACCTOAACATC ^^ 
ACACTAAAAAAAAACTTGCTTACACACAACT^^ 

AGAAGAAATCCCOTCAGGATCATOAAGCCACTOCC ™ CTC ^CAGTTTCT^^ 

TATTAAATCACCTGAAAAAAATTCCAAAAGAGAACCACACACTACCATATCCAAACAACTl^TGCA^^^n 
CCATAATTGTAGTTAATGTCAGCCCAGTAGGCCAGACCAACCCCCAG^^CAATACTTT^^ 

^ C ^ ACTTOGAAGGAAAACAGATACAOTATCAAATOAT 

o G ^ AGCGAGTCGCTCATAmAAC ^ CCCCAGCTOCCCAA ^^ AAA CT 

CA^GAGTTACTTGCCAACTTGGAAGIKPGATATTTCTTTACTT^ 

oTS™ GAG ^ ATCTGCAATCATAAACTAAACAAMACc 

CAGGCCACTGCCAACTAATTGCCAATATTTGGAGGGATGAGCATAAGGAGGGATGAGCAT^ 
>DEX03 60_039.'nt.3 

^ G ^r :ATAGTCTAAGAAAGCCCTCAAGCAATOCTAACAT ^TGGTCATCTCCGA 

A ^^^ AC ^^ TAAGCCCCACTGGGGAG ^ GGGGGCCTCTAOT GCCATGTGCCT^ 
A ^^ A ^^ ATGAASAAYAAAA ^ GTCCTKCCTGCCOTAAA °TTACATT 

ATCCTGATCTGGTCCATTAAAGAGTGTTCGCAGACAAAGTTTCl^AAAGATTAGAGAAGA^TCCCCCCCA 

n A ^^T™ TAAAAATAG ^ ATOA ^ GAATCA ^ AA ^TT^ 

CA^AAATTTTAGCAGTAACATCTCATTCTAACAGCACATCATGCTAraCCTM 

^™ AA ™ AAACAAATTTCCTOAGOTGGCATCAAGGCACTCAT CAC^^ 

A I!^ GA r 3CAAA ^ CTCTCAG ^ GTCTACTATCCCAT ^TGAAGCCCACAG 
C^^TAAAAAGGCTCGAT^AAAAATTTCTCA^ 

^catggttgatatttaagaactccacagctctt^^ 

AGATGCAAGTTAAACTTATCTGTTAACAGCTGCCTGCTGTTTTCTGCTC^ 
^ G ^ C ^ CTCATCTC ^^ 

akptcttttcgcttttattctgcttttgtaaaagcagtattttgagat 
^™™ TTCATOAT1 ^ TCGraM ^^^ 

A ^r^^ GGTAGCMTCATOTGCTTAAAATTa ^ 

GGTOATCCTOA ^ CCCAATCGAGGTATCACA TATAATCTTTTC^ 

™^ AAAAAAGTCTATAGAAAAAAAAA ^ 
GAG Jp^ CAA AACTATCACAA ^ 

A ^^ AAAA !^ OAAGCATACCOTAACATC ^^^ 
AGAC ! AAAAAAAAACOTGCOTACACACAA CTGAAAATAGAATC 



AGAAGAAATCCCTTCAGGATCATTAAGCCACTTCCTTTGCTCTGCAGTTTCTATAGTAGT^ 
TATTAAATCACCOXSAAAAAAATTCCAAAAGAGAACCACACACTACCATA^ 
CCATAATTGTAGTTAATGTCAGCCCAGTAGGCCAGACCAACCCCCAGTTCAATAC^C™ 
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GCTCTATACTTOGAAGGAAAACAGAT^ 

GGTACACCCAGTGGCTCATATTTAACTTCCCCCAGCTTCCCAATTCAAACTGGGGGGAAAAAAACTAAAT 
CATTGGGAGTTACTyrGCCAACTTGGAAGTTGATAT^ 

CTGGCATGAGTTTATCTGCAATCATAAACTAAACAATTACCTAAACCCACCCCACCAATCCCAACCGTAA 
5 CAGGCCACTGCCAACTAAOTGCCAATATTTTACCTCGCCGCGACCACGCTAAGGGC 

>DEX03€0_040 .nt . 1 

TGCTTTGTTGTCTACTTCCTTGTGCCCTMCGGAGTCGAGCTC 

AAACGTAGGACTCGAGGAAGGCCATTGGCAATTCTGCTAAGAAGACAGTGCAAGTGCCTATAAAAACGAC 
1 0 AGTTTAGGGGGAAAACAAACCAATACCCGGAAAGCTGAGAGGCCAGCTTTTT 

TAAAATAAAACAGCACGTGGAAGGTATTGTAAGCGCTTOGTGGCTGCTCGAGCCCCCAGAAAGGTGCTTG 
GTTCO^CACCTCTGCCACTAATTCGACATCAGTTTC 

GAACCCCGTTTGCGTGCGCCCAACTCCCAAGTGGCAAAAAGGAATTGGAGAATTCTTTAGGTTGTCCCCT 
AAAGATTCTGAT^AAAGAGAATCAGATTCCTGAAGAGGCAGGAAGCAGTGGCTTAGGAAAAGCAAAGAGAA 
15 AAGCATGTCCTTTGCAACCTGATCACACAAATGATGAAAAAGAATAGAACTTTCTCATTCATCTOT 
AACGTCTCCTTGTTTACCCTGGTATTCTAGAATGTAAATTTACATAAATGTGTTTGTTCCAATT 
GTTGAACAGGCATTTAATTAAAAAATTTAGGTTTAAATTTA 
AATTTGTAAGACTAATTATGGTAACTTAGCTTAGTATTCAA 

AATOAAGTGTCTAGTTCTTGCTAAAATCAAGTCATTGCATTGTGTTCTAATTACAAGTATGTTGTATTTG 
20 AGATTTGCTTAGATTGTTGTACTGCTGCCATTTTTATTGGTGTTTGATTATTGGAATGGT^ 
CACTCCTTCTACTTGCTTTAAAAAGCAGAGTTAGATTT^ 
A 

>DEX03 60_041 .nt . 1 

25 CCCCCCCCCCCGCCTACTTATCTATAAGGGCCANTGGTTATCCTAGATGCTGCTCGAGCGGCGCAGTGTG 
ATGGATTGGTCGCGGCCGAGGTACCAGATTATAATGCCAGAATATAATGTGCAGGCAATCGTGGATGTCT 
CTGACAAAGTGTGTCTCAAAAATAATATACTTTTACATTAAAGAAATTTAATGTT^ 
CTCTTGGCTTTCAGAGTTTGGTTAATCAGTGTTGATTCTAGATGATCAACATAATGGACCACTCCTGAAT 
GAGACTTAATTTTGTCTTTCAAATTTACTGTCTT^ 

30 gtttatgacacaatgacacatttgttgcaccaattaagtgttga 

AATATATAAAAATATATGTTGAATGTTAACAGGTATTOT 
ACTAGGGAAAGGTAAATAC^GTGAACAAAATAAGCAACT 

AAAAGGTTGGGGGAAACCAGGGCCCAAAGGGGTCCCTGTGTGACTTGGTTTTCCGTCCAATTCCCCAAGT 
35 AGGCAC 

>DEX03 60_041 .nt.2 

AATTCCCCTOTCACTGTTGCCCTACTGTTAAAGTTCTTCCCGCCTCGGGAATC 

GAGCGGGAGGGAAGCCGCCCCTGGGGACTGAGCGCTGCGGTCCCGGCTATGGGAGGAGGCTUVCTTTCAGG 
40 GCAGGTGTCCCGCGGGAAGGGTAGCATCATTCAGGGTGGCCGCCCGGTCCTGCCTGCGGGAGTAGGAGGA 
CCGAGACGTCCGGCTTTCTTCCCGCATGCAGGTGTTCACAGCATGTCCGCCTCGGCCCCTGCTGCGGA^ 
GGGAGGGAACCCCCACCCAGCCCGCGTCCGAGAAAGAACCCGAAATGCCCGGTCCCAGAGAGGAGAGCGA 
GGAGGAAGAGGACGAGGACGACGAGGAGGAGGAGGAGGAGGAAAAAGAAAAGAGTCTCATCGTGGAAGGC 
AAGAGGGAAAAGAAAAAAGTAGAGAGGTTGACAATGCAAGTCTCTTCCTTACAGAGAGAGCCATTTACA^ 
45 TTGCACAAGGAAAGGGGCAGAAACTTTGTGAAATTGAGAGGATA 
CGATGAACTTAGAAATCTACACAAACTGCHOTAC^ 
GTGGGTCAGTTCAGTGGCTTTCCATTTGAAAAAGGAAGTGTC 

AAAAATTTAGAAATGCCATGTTAAAGAGCATCTGTGAGGTTCTTGATTTGGAGAGATC 

TGAACTAGTGAAGAGGATCTTGAATTTCTTAATGCATCCAAAGCCTTC 
50 AAAAAAACTTGTAGCAAAGGCAGTAAAAAGGAACGGAACAGTTCTGG 

CCAAATGTCCTGAAATTCTGTCAGATGAATCTAGTAGTGATGAAGATGAAAAGAAAAACAAGGAAGAGTC 

TTCAGATGATGAAGATAAAGAAAGTGAAGAGGAGCCACCAAAAAAGACAGCCAAAAGAGAAAAACCTAAA 

CAGAAAGCTACTTCTAAAAGTAAAAAATCTGTGAAAAGTGCCAATGTTAAGAAAGCAGATAGCAGCACCA 

CCAAGAAGAATCAAAACAGTTCCAAAAAAGAAAGTGAGTCTGAGG 
55 TAAAAAGTOGAAGAAACCCCCTAGAGATGAAGAGTTAAAGGAAA^ 

AACTTGGAAGAAGTCAGAATGAAACAGATTTGCAAAAAGGTCTAT^ 

CTGAAAGAAAAGATTTCATAAAAACAACTGTAAAAGAGCTAAT^ 

ACTCGTTCCCATAGATTTGAAGATCTGATTOATACCAOT^ 

AAATCCTTGTTAAGCAACGTTAGTAGAACTTACTGCTGACCOT 
60 GTTTGCTGTTTTAAATTGCATTTCTATGCCATTTOT 
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GCTTTTATAGTOGTATTTTOTACATO 
TTTTTAGTGCACTTAATATTAGCTTGCOT^ 

CAGGATTTATACATAC^GAGATTGTAGTATTTAGTATATGAAATATTTTGAATACA 
TGAAAATTCAGCGGCAGTGTGTCCATCATATTAAAAATATACAAGCTA 
5 GGAACTTTTCTCCTGCATGTGTATATATGTCAAATTGTCAGCATGACAAAAGTGACAGATC 
TATTTTTAAAAAACAATTGGTTGTATATAAAGTTM 
ACATAGGTAGGTATCTTTATAGTTGTAGACTATGGAATGTCAGTGTO 
GTGAAAGTCAATTCAGTGATGGCAACACTGAAGGAACAGTTACCCT^ 

TTTGTAATTTTAGTATTAACTCTGTAAAAGTGTCTGTAGGTACGTTTTATATTATATAAGGACAGACCAA 
1 0 AAATCAACCTATCAAAGCTTCAAAAACTTTGGGAAAGGGTGGGATTAAGTACAAGCACATTTG 

GTAAATGAACTGATTTTTATTAACTGCTTTTGCCCATATAAAATGCTGATATTTACTGGAAACCTAGCCA 
GCTTCACGATTATGACTA7UVGTACCAGATTATAATGCCAGAATATAATGTGCAGGCAATCGTGGATGTCT 
CTGACAAAGTGTGTCTCAAAAATAATATACTTTTACATTAAAGAAATTTAATGTTTCTCT 
CTCTTGGCTTTCAGAGTTTGGTTAATCAGTGOT 
\ 5 GAGACTTAATTTTGTCTTTCAAATTCACTGTC 

GTTTATGACACAATGACACATTTGTTGCACCAATTAAGTGTTGAAAAATATCTTTGCATCATAGAACAGA 
AATATATAAAAATATATGTTGAATGTTAACAGGTATTTTCACAGGTTTGTTTCTTGATAGTTACTCAGAC 
ACTAGGGAAAGGTAAATACAAGTGAACAAAATAAGCAACTAAATGAGACCTAATAATTGGCCTTCGATTT 
TAAATATTTGTTCTTATAAACCTTGTCAATAAAAATAAATCTAAATCA 

20 

>DEX0360_041.nt.3 

AATTCCCCTTTCAOTGTTGCCCTACTGTTAAAGTTCTTCCCGCCTCGGGAATCCCTGGACGGCGGCGGCG 
GAGCGGGAGGGAAGCCGCCCCTGGGGACTGAGCGCTGCGGTCCCGGCTATGGGAGGAGGCAACTTTCAGG 
GTTCACAGCATGTCCGCCTCGGCCCCTGCTGCGGAGGGGGAGGGAACCCCCACCCAGCCCGCGTCCGAGA 
25 AAGAACCCGAAATGCCCGGTCCCAGAGAGGAGAGCGAGGAGGAAGAGGACGAGGACGACGAGGAGGAGGA 
GGAGGAGGAAAAAGAAAAGAGTCTCATCGTGGAAGGCAAGAGGGAAAAGAAAAAAGTAGAGAGGTTGACA 
ATGCAAGTCTCTTCCTTACAGAGAGAGCCATTTACAATTGCACAAGGAAAGGGGCAGAAACTTO 

CAACAGGCCAGGCACTGTGTCCTCATTAAAGAAGAATGTGGGTCAGTTCAGTGGCTTTCCATTTGAAAAA 
30 GGAAGTGTCCAATATAAAAAGAAGGAAGAAATGTTGA7UVAAATTTAGAAATGCCATGTTAAAGA 

GTGAGGTTCTTGATTTGGAGAGATCAGGTGTAAATAGTGAACTAGTGAAGAGGATCTTGAATTTCTTAAT 

GCATCCAAAGCCOTCTGGCAAACCATTGCCGAAATCTAAAAAAACTTGTAGCAAAGGCAGTAAAAAGGAA 

CGGAACAGTTCTGGAATCGCAAGGAAGGCTAAGCGAACCAAATGTCCTGAAATTCTGTCAGATG7LATCTA 

GTAGTGATCAAGATGAAAAGAAAAACAAGGAAGAGTCTTCAGATGATGAAGATAAAGAAAGTGAAGAGGA 
35 GCCACCAAAAAAGACAGCCAAAAGAGAAAAACCTAAACAGAAAGCTACTTCTAAAAGTAAAAAATCTGTG 

AAAAGTGCCAATGTTAAGAAAGCAGATAGCAGCACCACCAAGAAGAATCAAAACAGTTCCAAAAAAGAAA 

GTGAGTCTGAGGATAGTTCAGATGATGAACCTTTAATTAAAAAGTTGAAGAAACCCCCTACAGATGAAGA 

GTTAAAGGAAACAATAAAGAAATTACTGGCCAGTGCTAACTTGGAAGAAGTCACAATGAAACAGATTTGC 

AAAAAGGTCTATGAAAATTATCCTACTTATGATTTAACTGAA 
40 AAGAGCTAATTTCTTGAG^TAGAGGACAGAGAAGATGACTCGTTCCCATAGATTTGAAGATCTGATTTAT 

ACCATTATACCAGCAAAGAGAATGTATTTCCTTTTCTAAATCCTTGTTAAGCAACGTTAGTAGAACTTAC 

TGCTGACCTTOTTATCTTGAGTGTTATGTGAA 

TTTAGTTTAAAATC1TOCATGGCATTAATTGTTCCTTGCTTTTA 

TCTTTATATAAGGTCATAGATTCTTGAGCTGTTGTGGTTTTTAGTGCACTO 
45 CATACTTTTAATCAAGTAGAACAAAAACTATTATCACCAGGAT^ 

GTATATGAAATATTTTGAATACACATCTCTGTCAGTGTGAAAATTC 

AAAATATACAAGCTACAGTTGTCCAGATCACTGAATTGGAACTTTTCTC 

ATTGTCAGCATGACAAAAGTGACAGATGTTATTTTTGTATTTTO 

TTTTTTATTTCOyrTTGTGCAGATCACTO 
50 GGAATGTCAGTGTTCAGCCAAACAGTATGATGGAACAGTGAAAGTCAATTCAGTC 

GAACAGTTACCCTGCTTTGCCTCGAAAGTGTCATCAATTTGT 

CTGTAGGTACGTTTTATATTATATAAGGACAGACCAAAAATCAACCTATCAAAGCTTCAAAAACT 
AAAGGGTGGGATTAAGTACAAGCACATTTGGCTTACAGTAAATGAACTGATT^ 
CCATATAAAATGCTGATATTTACT^GAAACCTAGCCAGCTTCACGATTATGACTAAAG 
55 ATGCCAGAATATAATGTGCAGGCAATCGTGGATGTCTCTGACAAAGTGTGTCTCAAAAATAATATACTTT 
TACATTAAAGAAATTTAATGTTTCTCTGGAGTTGGGGCTC 
GATTCTAGATGATCAACATAATGGACCACTCCTGAATGAG^ 
T7VAATCAGTTTATTAAATCTGAATTTTAAAACATGCTGTTTATC 

TTAAGTGTTGAAAAATATCTTTGCATCATAGAACAGAAATATATAAAAATATATGTTC 
60 TATTTTCACAGGTTTGTTTCTTGATAGTTACTCAGACACTAGGGAAAGGTA 
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. AGCAACTAAATGAGACCTAATAACTGGCCTTCGATOT 
~AATAAATCTAAATCA - * 



5 




CATCCCCGCTTTCTCCGCCCAGCTGGAATTTTTGAAGCGAGAAAATCGACTCGCTCGGTGTTCGCCCGCC 
GACGCCGCACGGCOTGCTGGGGCTGGGCTCTTCCTCGCGGAAGTGGGGAGGAGGCGGTTGCGGTTAGTGG 
ACCGGGACCGGTAGGGGTGCTGTTGCCATCATGGCTGACCCCGACCCCCGGTACCCTCGCTCCTCGATCG 
AGGACGACTTCAACTATGGCAGCAGCGTGGCCTCCGCCACCGTGCACATCCGAATGGGTTCTCTTAACTA 
1 0 CAGTGACTTC AACAGTTTTTTTATACTTTGA 
TTTGCTGTTTGCCCTCGGATCTCTGGGTTTC 

AACCTGTACCTACTTTTTGGATTTACGCTGTTGGAAGCTCTGACTGTC 

ATGTATATATTAOTCTGCAAGCTTTCATACTGACTACT 

ACAATCTAAGAAGGATTTCAGCAAATTTGGAGCAGGGCTGTOT 
1 5 GGATTCTTGAAGTTTTTTTTTTATAGTGAGATAATGGAGTTGGTCTTAGCCGC 

TCTGTGGATTCATCATCTATGACACACACTCACTGATGCATAAACTGTCACCTGAAGAGTACGTATTAGC 

TGCCATCAGCCTCTACTTGGATATCATCAATCTATTCCTGCACCTGTTACGGTTTCTGGAAGCAGTTAA'T 

AAAAAGTAATTAAAAGTATCTCAGCTCAACTGAAGAACAACAAAAAAAATTTAACGAGAAA7 

AAGTAATTGGAAGCAGTATATAGAAACTGTTTCATTAAGTAATAAAGT^ 
20 TTACAATCTTTATTTGTATCATATGTAATTTTGA 

TTTCTAAATCCTTGATTTAGGATCTCAGTTAAGAGCTATC 

GGCACAGTGGCTCACGCCTGTAATCCCACCACTTTGGGAGACCGAGGCAGGTGGATCACGAGGTCAAGAG 
GTTGAGACCATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACA7VAAATTAGCTGGATGTGG 
TGGCACACACCTGTAGTCCCAGCTAGTCAAGAGGCTGAGGCCAGAGAATCGCTTGAACCTGGGAGGTGGA 
25 GGTTGCATTGAGCCAAGATCACGCCACTGCATTCCAGCCTGGTGACAGAGCGAGACTCAGTCTCAAAAAA 
AAAAAAAAAAATTTTTCTTCCTAAATTAGCCACGCATAGCGGTTCGTTTGC 
GAGTAGATAAGAATATCAGTTTACCGTTGTCTAGTGATTTT^ 
TATTGATTTGGCTTTGATTCTGAAGTAGTAGAGTCTTTACCATT^ 

AAAGGAAAAAAATGTAAAAGATAAATTCCACAGAGAATTATTCAGTATTACATTAAAATGTTAATGACTT 
30 TTTATTTTAAATTGTACTAACATTAAAAGT^ 

TTGTTTTTAAAGTATAGATOTCATTTGAAATTATAGAATGGTAATGTGGTO 
GGGTCATCAGCCATTAAGTATATCTATTTCAAAATTAAAATATTTGGGAAGTAT 

>DEX0360_043 . nt . 1 

35 ATGCTGCTCGAGCGGCGCAGTGTTGATGGATCGTGGTCGCGGCCGAGGTACATCGACTTCACTGCAGACC 
AGGTGGACCTGACTTCTGCTCTGACCAAGAAAATCACTCTTAAGACCCCACTGGTTTCCTCTC 
CACAGTGACAGAGGCTGGGATGGCCATAGCAATGGCGCTTACAGGCGGTATTGGCTTCATCCACCACA^ 
TCCTAAGTATATGATTGCGAGTGGAAAAATAGGGGACAGAAATCAGGTATTGGCAGTTTTTC 
OTTGTGTGTGAATTTTTAATATAAATGCGG^ 

40 CAAGTTTCAGCGGTTCAACTTTATAATAATTATAAATAAACCTGTTAAATTTOT 
TTTGGATTTTTTTAAAACAAGTAAATTTCTTAriT^ 
TACAGTAGATTCCATCCATTCACTATACTTTTCTAACTC 
TGTTGTCTGTCTTCTGTGCTGTTCCTGTAAGTTTGC^ 



>DEX03 60_044 . nt . 1 

TGCGGAACAAACAATTTTAAAACAAAACATTTTCCATT^ 

CCAGCTGAAGCTGACCAGGGCATTCACACTTCACACACAACCCCCAGCCCACCTGCTCCAGGCTTTCGGT 
GGGGGGCGGAGGGTACTGCCTGGGAGCTGCATTTGGGGGTTGCACCTGAGGGTGCTGGTCCATGCCTGGC 

50 TAGCACTGACTCTGGCTTGTTTCTCCCCTACAGGAAGCCCCTGGCCAGCCTCCAC 

TCAGCTTTAAGGATGGAGTCAGGCAGGGGGTCCTCAACCCCTCCAGGACCCATTGCTGCCCTAGGGATGC 
CAGACACTGGGCCTGGCAGTTCCTCCCTAGGGAAGCTTCAGGCGCTCCCTGTTGGGCCCAGAGCCCACTG 
TGGGGACCCTGTCAGCCTGGCTGCAGCAGGGGACGGCTCTCCAGACATAGGCCCCACGGGAGAGCTGAGT 
GGTAGCTTAAAGATCCCCAACCGGGACAGCGGGATCGACAGTCCATCCTCCAGTGTGGCTGGAGAGAACT 

55 TTCCCTGCGAGGAGGGCTTGGAGGCTGGCCCAAGCCCCACTGTACTGGGGGCGCACGCAGAGATGGC 

GGACAGCCAGGTCCCGAAGGTCACCCCCCAGGAGGAGGCGGACAGCGACGTGGGTGAGGAACCTGACTCT 
GAGAACACCCCCCAGAAGGCTGACAAGGATGCCGGCCTGGCCCAGCACTCTGGCCCCCAGAAGCTTCTCC 
ACATTGCCCAGGAGCTCCTGCACACCGAGGAGACCTATGTGAAGCGGCTGCACCTGCTGGACCAGGTTTT 
CTGCACCAGGCTGACGGATGCGGGGATCCCTCCAGAAGTCATCATGGGCATATTCTCTAACATCTCCTCC 

60 ATCCACCGCTTCCACGGGCAGTTCCTGCTGCCGGAGCTGAAGACGCGGATCACGGAGGAGTGGGACACAA 
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ACCCACGGCTCQGGGACATCCTGCAGAAGCTGGCCCCATTGCTGAA 
CTTTGACCGA^CGTAGGGCTGGTGAGCACGTGGACCC^ 

AGCATCCAGAAGCAGGAGGTATGCGGGAACCTGACGCTGCAGCACCACATGCTGGAGCCCGTGCAGAGGG 
TCCCCCGGTACGAGCTGCTGCTCAAGGACTATCTGAAGAGGCTCCCGCAGGACGCCCCAGACCGGAAGGA 
TGCGGAGAGGTCCTTGGAGCTCATCTCCACAGCCGCCAACCACTCCAATGCTGCCATTCGGAAAGTGGAG 
AAAATGCACAAGCTCTTGGAGGTGTACGAGCAGCTGGGTGGGGAAGAAGACATTGTCAACCCGGCCAATG 
AACTGATCAAGGAGGGCCAAATCCAGAAACTGTCAGCCAAGAACGGCACCCCCCAGGACCGCCACCTCTT 
CCTGTTCAACAGCATGATCCTTTACTGTGTC 

GAGAAGATGGACATCTCAGGCCTCCAGGTCCAGGATATCGTCAAGCCAAACACAGCACATACATTCATCA 
TAACGGGAAGAAAAAGGTCCCTGGAGCTGCAGACGCGGACAGAGGAAGAGAAGAAAGAATGGATTCAGAT 
CATCCAGGCCACCATCGAGAAGCACAAACAGAACAGCGAAACCTTCAAGGCTTTTGGTGGCGCCTTCAGC 
CAGGATGAGGACCCCAGCCTCTCTCCAGACATGCCTATCACGAGCACCAGCCCTGTGGAGCCTGTGGTGA 
CCACCGAAGGCAGTTCGGGTGCAGCAGGGCTCGAGCCCAGAAAACTATCCTCTAAGACCAGACGTGACAA 
GGAGAAGCAGAGCTGTAAGAGCTGTGGTGAGACCTTCAACTCCATCACCAAGAGGAGGCATCACTGCAAG 
CTGTGTGGGGCGGTCATCTGTGGGAAGTGCTCCGAGTTCAAGGCCGAGAACAGCCGGCAGAGCCGTGTCT 
GCAGAGATTGTTTCCTGACACAGCCAGTGGCCCCTGAGAGCACAGAGAAGACACCCACTGCAGACCCCCA 
GCCCAGCCTGCTCTGCGGCCCCCTGCGGCTGTCAGAGAGCGGTGAGACCTGGAGCGAGGTGTGGGCCGCC 
ATCCCCATGTCAGATCCCCAGGTGCTGCACCTGCAGGGAGGCAGCCAGGACGGCCGGCTGCCCCGCACCA 
TCCCTCTCCCCAGCTGCAAACTGAGTGTGCCGGACCCTGAGGAGAGGCTGGACTCGGGGCATGTGTGGAA 
GCTGCAGTGGGCCAAGCAGTCCTGGTACCTGAGCGCCTCCTCCGCAGAGCTGCAGCAGCAGTGGCTGGAA 
ACCCTAAGCACTGCTGCCCATGGGGACACGGCCCAGGACAGCCCGGGGGCCCTGCAGCTTCAGGTCCCTA 
TGGGCGCAGCTGCTCCGTGAGCTGAGTCTCCCACTGCCCTGCACACCACCACATTGGACCTGTGCTGTCC 
TGGGAGGTGGTGTTGGAGGCCCCATGAAGAGCGCCCTGGACTGCTGAGGGTGGGCCAACAGCCCAGAGCT 
CAGGACACTTGGCTTTGGGGGGAAGGAAACTGAGGCCCAGAGAGGGGCAACCACTGGCCAAGGGTCACCC 
AGCAAGTTTTGGCTAAGAGCCTGGCCTCCAGCCCCAGCAGTGTGGCCCAGAGCAGGGGCCGACTGCCAAA 
GTAACCATCATCCATATGGGCCGTGTGGTGATGCTGGCCCGGAAGGCAGAAAGAGGCAGCATGGGCACTG 
CCAGGGACAGCCACATCCTGCTGGTCTGCAGCGTGGTCCACCCCGCCTCTGCCCAGCCTGTCTACACCGT 
GTGAGCTGAATCGTGACTTGCTTCCCACCTCCTTTCTCTGTCCTCTCCTGAGGTTCTGCCTGCAGCCCCC 
AGGAGGTGGGCCTGCCCCATCCTAGCTGGACTCATGGTTCCTAAATAACCACGCTCAGAAGCTCTGCTAG 
GACTTACCCCAGCCACTGAGTGGCAGGCGCATGAGATTTGTGGCTGTTCCTGATGCTAGTGGCACACAGT 
GCTTATCTGCATAAATAAACACTGGCCACCA 

>DEX03 60_044 . nt . 2 

GCCCCTTCTAGGATTTIH^TATGCACATGCACATATATCTATGTTTTAAATCACAGATGGCTGTTTACTGT 

ATAACCTGTCCTGCACCTTGCTTTTTCACTTAATTTGTCAAGAATCATCCCA*rATCTGCACACCATTCCT 

AAAGCAACACAATTTTCCATTATGATCATTAGCTAGTTCCCACTGACGAGGACCTGCGCTCCTCCCGAAC 

CTGGCCATCACAAATGCGGCTGCAAGCAGTGTCCTTGTTTOT 

CCGTCAGATTGCTGACATAGATTTGCTGGTCACAGGGTAGTGCATCTGT^^ 

TCACACTACCCTTTAAGGTGATGTCAGGCTGTGCTCTGACTAGCCATACATGGGAGTTCTGTTCTCCCAC 

ACCCCACCAACAGTGGGATCTTCATAATGACCCATTATGGTCCAAGGAGGCATTGAATTACAGCCACTGC 

AGAGGGCTCCACATGGCTCACCTGGCCCCACCAGGCCACGAGTGTTTTGAGGCCCTTGGGGCCAATCTTC 

CAATCCTTGAGCTGCGTTGACAAGCCAGTGCGTGGCTCGGGTGTGCTGCAGGGTTGAGAGAGGGCTGGTC 

ATTTAGAGTCAGTATCCAAGACTGGATTAATACAAGACCGTTTTGGTTTTT^^ 

AAAGAATGGATTCAGGTGAAGCTTCTAAAGTTGTAAAGTAACCAAATGACCAAGTGATTC 

CCATTCATGTTGGTTCAGAGGGTGGGGGCCCTGGCCTCCGGGACTGCTGGCCOTGTGCTGTACCCTGCAG 

GGATGCAGTGACCACACTGTGCCTTCATAAGCAGCTTCAGATGCCACAAGCCCTTCAACCCATTCATTTC 

TTTGAGGGCCCCCAAATAAACATGAGCGGGCCTGGTGGAGTCACAGGCCAGGTTCCCCGCTCAGGGTGGA 

TCTCCTCAATCTGGACAGCTCCAAGGGGAGACCACATCATTGGTAGGGGGGAAGGGAGATGGCCAGTGGC 

CTGGGCATTGTTCTGGGAACGCCAAGGCCCGTCCTCGGGACAGAGGCAGGCGCGTCCCTCCTGTGGGTAG 

CATCCTCCCATGCCCCTTTATAGTCCT^ 

GAAGCACAAACAGAACAGCGAAACCTTCAAGGCTTTTGGTGGCGCCTTCAGCCAGGATGAGGACCCCAGC 

CTCTCTCCAGACATGCCTATCACGAGCACCAGCCCTGTGGAGCCTGTGGTGACCACCGAAGGCAGTTCGG 

GTGCAGCAGGGCTCGAGCCCAGAAAACTATCCTCTAAGACCAGACGTGACAAGGAGAAGCAGAGCTGTAA 

GAGCTGTGGTGAGACCTTCAACTCCATCACCAAGAGGAGGCATCACTGCAAGCTGTGTC 

TGTCGGAAGTGCTCCGAGTTCAAGGCCGAGAACAGCCGGCAGAGCCGTGTCTGCAGAGATTGTTTCCTGA 

CACAGCCAGTGGCCCCTGAGAGCACAGAGGTGGGTGCTCCCAGCTCCTGCTCCCCTCCTGGTGGCGCGGC 

AGAGCCTCCAGACACCTGCTCCTGTGCCCCAGCAGCTCTAGCTGCCTCTGCTTTCGGAGTGTCCCTGGGA 

CCAGGATAGATGTGGGTGTGTCTCAGTGGGGCCCCCAGGCTGGGAACACACTCGGAAGATCCCGTGTGTG 

CACGCTGGCTTCTCGGGACCAGCCAGGGCCAAGGCTTGGGAACCATTTGCATCCAGGAGTTAGATGGGAA 

CAAGTGTCACTCCTGGTCACCTGGTTGGAGGGCATGGATTGAAGCTGCCCTCAAGTCCAGGCCTTGAGGC 
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CCAGCTGAGGGGAGATACTGCCCTTCTCTCTGCCTGCCTCACCTC 

TCCTCTCCCTCCTTCCTCTCCCTCCGCCTCGCTGTCTTTCTCCTTCTCCTCTCCCTCCTCCTCCTGCTCC 

5 CCTCCCCTTCnTCCTCCTC^TTTCTCTTCCT 

CTTTCCCTGACTTCCTTCCTCAAGAATACAGTCTAra 

GTGAGTTTCCAGAAAAGCACATCGCCCTTTCTCTCCACTCGACACAGCCTGCGGTTTGCAGTGCCAGC^ 
CACGTTGGAGTCTCCTGGGAAGCTTCTAGTGTTGATCTCCCTCCTAGAGGCTCAGTGAGGTGATCGGGGG 
GTCAGTGTGTTTTCAGAGTCCCAGCTGCTCTGACTTACAGCTGTGGTTGGAGCCCTGA 
10 GTCTAAGAAGTCAAGGATGTAAGTCTATTAGGACTGAGTGTTGAATGGTCTTGATGGTGAAGAAGGACCT 
TGCACTGCCTACCGAGCTCCCTCATGCCTGCAATTTAAATACCGAGGTGTGTTCTGAGAGCCCCAGGTCC 
TTGGGGCACGGGCCTCCAGGGCCCTGTAAGGTGGACTCTGGCCTCGAAGGGGGGCCCAGGTCTGAGGGGT 
CCAGCPCTGGCAGGGGGTGTCTAAGCCACGTCCAAATGGTGGACAGTAGCTCCAACAGTGACATGACAGA 



15 TAGAACTGACACGCTTGAAGTCCCTGTCCCGTGACCCACCCTC 

ATTTTGATGTGTCCTGACCCAGCATATGGATGCCCTCCCCTTGGAGGGCCCAGCCTGCAAACCCCATCTG 
ATACCACACATGCCTATGTCCTGCAGGCTTCTAGTGACCCTTGCAAGCCGGGTGAGGCTGGTCCCAGTCT 
CTGTGCAGATCTTGGCCATGTCTCCACAGCCAGCTCCCCCCAAGCAGTGGCCCTGGCCCTACCCCAGCCT 

20 CCACTGCAGACCCCCAGCCCAGCCTGCTCTGCGGCCCCCTGCGGCTGTCAGAGAGCGGTGAGACCTGGAG 
CGAGGTGTGGGCCGCCATCCCCATGTCAGATCCCCAGGTGCTGCACCTGCAGGGAGGCAGCCAGGACGGC 
CGGCTGCCCCGCACCATCCCTCTCCCCAGCTGCAAACTGAGTGTGCCGGACCCTGAGGAGAGGCTGGACT 
CGGGGCATCTGTGGAAGCTGCAGTGGGCCAAGCAGTCCTGGTACCTGAGCGCCTCCTCCGCAGAGCTGCA 
GCAGCAGTGGCTGGAAACCCTAAGCACTGCTGCCCATGGGGACACGGCCCAGGACAGCCCGGGGGCCCTG 

25 CAGCTTCAGGTCCCTATGGGCGCAGCTGCTCCGTGAGCTGAGTCTCCCACTGCCCTGCACACCACCACAT 
TGGACCTGTGCTGTCCTGGGAGGTGGTGTTGGAGGCCCCATGAAGAGCGCCCTGGACTGCTGAGGGTGGG 
CCAACAGCCCAGAGCTCAGGACACTTGGCTTTGGGGGGAAGGAAACTGAGGCCCAGAGAGGGGCAACCAC 
TGGCCAAGGGTCACCCAGCAAGTTTTGGCTAAGAGCCTGGCCTCCAGCCCCAGCAGTGTGGCCCAGAGCA 
GGGGCCGACTGCCAAAGTAACCATCATCCATATGGGCCGTGTGGTGATGCTGGCCCGGAAGGCAGAAAGA^ 

30 GGCAGCATGGGCACTGCCAGGGACAGCCACATCCTGCTGGTCTGCAGCGTGGTCCACCCCGCCTCTGCCC 
AGCCTGTCTACACCGTGTGAGCTGAATCGTGACTTGCTTCC^ 

TCTGCCTGCAGCCCCCAGGAGGTGGGCCTGCCCCATCCTAGCTGGACTCATGGTTCCTAAATAACCACGC 
TCAGAAGCTCTGCTAGGACTTACCCCAGCCACTGAGTGGCAGGCGCATGAGATTTGTGGCTGTTCCTGAT 
GCTAGTGGCACACAGTGCTTATCTGCATAAATAAACACTGGCCACCA 

35 

>DEX03 60_045 . nt . 1 

CTCTAGAGGATCTCGGCTGCCTAGCACTTCMMTCTGACTSTATAGCTGGCCATTCCTACCTCGGAGGTGG 
AGGCCGGAAAGGTCGCACCAAGAGAGAAGCTGCTGCCAACACCAACCGCCCCAGCCCTGGCGGGCACGAG 
AGGAAACTGGTGACCAAGCTGCAGAATTCAGAGAGGAAGAAGCGAGGGGCACGGCGCTGAGACAGAGCTG 
40 GAGATGAGGCCAGACCATGGACACTACACCCAGCAATAGAGACGGGACTGCGGAGGAAGGAGGACCCAGG 
ACAGGATCCAGGCCGGCTTGCCACACCCCCCACCCCTAGGACTTATTCCCGCTGACTGAGTCTC 
GCTACCAGGAAAGCGCCTCCAACCCTAGCAAAAGTGCAAGATGGGGAGTGAGAGGCTGGGAATGGAGGGG 
CAGAGCCAGGAAGATCCCCCAGAAAAGAAAGCTACAGAAGAAACTGGGGCTCCTCCAGGGTGGCAGCAAC 
AATAAATAGACACGCACGGCAGC 

45 

>DEX0360_045.nt.2 

TGGGCTGGACTCAGGGACCGACTCTTCCCGTCTC^TGACTGTGTOTACTGGGCTGGATTTOGGGAAGGGG 
CCAGATTGCATCAGACAGGGCCTGATGGGCTGGAGCCAGACTGTGGTCTGAGGAGGAGACACAGCCTTAT 
AAGCTGAGGGAGTGGAGAGGCCCGGGGCCAGGAAAGCAGAGACAGACAAAGCGTTAGGAGAAGAAGAGAG 
50 GCAGGGAAGACAAGCCAGGCACGATGGCCACCTTCCCACCAGCAACCAGCGCCCCCCAGCAGCCCCCAGG 
CCCGGAGGACGAGGACTCCAGCCTGGATGAATCTGACCTCTATAGCCTGGCCCATTCCTACCTCGGTAAG 
GCCCACTCAGCCATCTCCACGGTCOTTCCTCCTCTCCCGAAATCAGGACCCACCCCT 
ATTTCCTTTCCTTTCCTCTTCGTTTCCT 

GAGTGCAGTAGTGTGATCACAACAACTCAAACAACTCACCGCAGCCTCGAACTCCTGGGCTCAAGTGATC 
55 CTCCTGCTTCAGCCTCCTGAGTGGCTGGAACTTCAGGTGTAC^ 
ACTATGTTTCCCAGGCTGATCCCAAATTCC 

TGAGATTACAGGAGTGAGCCACCCTGCCCAGCCGACTCACCCTTTTCTAGCCAACCTGTTC 
TCACGTCACCCCTGTCTAATCCCTTATCCCAGGAGTGCTATGTTACTCAGCCTGGGACCTCACACACATC 
TGGGGTCCCACATTCCACAGAGGGGAAGCAGCAGGCTTCTCCCTGCTCTTCCCATCCCCACAACCCTG^ 
60 CCCCTGCCTCTCCTCTGACAGGGCCTCTCATC^ 
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206 PATENT 

TACAGGAGGTGGAGGCCGGAAAGGTCGCACCAAGAGAGAA<KTGCTGCCAACACCAACCGCCrrAn^^ 



GAGACAGAGCTGGAGGGTAAGGAGTCGGGGGGCCCAGAGAGCTCAAGGTGGTGCTTCT^^T^AAR^o 
AGGCCGGAAGGTCTGTGATTGGGTGGGGAGGAGGGATCATOCAACTGTTGTCTTG^ 



AGTGAGTGGGAGAGGCAGAATTAGAACCCAGATCTCTGTC^ 

AGATGAG^CCAGACCATGGACACTACACCCAGCAATAGAGACGGGACTGCGGAGGAAG^ 



>DEX0 3 6 0_0 4 6 . n t . 1 



====== 

CCGTTAAAACTATAATAAAATGTTTCTAAGACAGCATACGTAAA 1ATCTCTTTGCTTATTTC 
>DEX03 60_04 6 . nt . 2 

a c ™ CA ^ TACCA ^ GACAC ^^ 

^r A ^r ACAA ^^ TCOTCTG ^ GGACTC ^ GAGG CTGGAAAGGG 
A^^r^?^ 



™™ AGCAAGGAT ^^ 
GAGAGATGTAATGAGAACTAAAGAAAACAGATGGCTGGAGATGACATTTATCCAGGGTCA^^ 

™„^^„ GAA ^ 

caaaagttaaaataao^ggtcttttataaatccaaagtactgtgaaa^ 
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CTTCTGACTAATGCTAAAACGTAATCTAATTAAATTTCATACAG'yTACTG^ 
^CAATAATAAATTATTGTAAACTTTGTGGCTTT^ 

ATGGTAAATGTTGATATTTACAAACTTTTCTAAAGATGTGTCTCTAACAATAAAAGTT^ 
GTTTTATATTAATTACCAAACTTTTTC 

CAATCCTAAAATATAAAATATAGATATAGAAGT^^ 

CATTAAGGATGAGTTTTAAAAGGCTTTCTCTTCATACTOrrTGAAAAATT 
ATGTACA^TGTACATCTATO^TCCCAAGCAATATGTTTT^ 

^TCTCTTACTACTGTTTGTTTAATAGGAACAAATATAGAAATAATAOTA^ 

GTTAAAACTATAATAAAATGTTTCTAAGACAGCATACGTAAA «»CTTATTTCCC 



>DEX03 60_046 .nt . 3 

===== ssss 



™ AC ™ GAAAGGCTC ^ AGA ^^ 
CATAGATCAAGATGTGGAGGAGAAAACGCGTGCCCTGATGGCCTTGAAGAAGAGGACAAAATGC^^TCAG 

atgagaactaaagaaaacagatggctggagatgacatttatccagggtcactttgtcaggc^ccta^Sact 

I AAA ^ GAAOT ^ CT '^^ 
AG J^™ GAAAATAC ^^ TAA ^^ 

CCTGAGTATTGTCTATTGGTATAGATTT^AGAAATC^ 

gcctgaaaaagtgcaccacatggatgttaagtaga^ 

AA ^^ GGC ^r mATAAATccAAACTAcTCTC 

A ™ AAAAC f TAATCTA ^^^ 

caaaa^gtotataaagactctatagtttctataatttattctactgc^^ 
aatta^taaactttg^tmtggtctgtgatgcttggtc^ 

™™™ ACAAACT ^^ 
^ Ac f AAACTO ^ AAAACAAA ^ TOACGT 

atataaaatatagatatagaagttcatagattgactccttggcatttctatttatgtatcc 

^ G ™ AAAAGGC ™ TC ^ ATAC ™ GAAA ^TTTC 
>DEX03 60.047 . nt . 1 

AAACAAA 
AGAAACT 
CAGGAGG 

55 * : 2 CTTC rT/ ^ - ™««^^ 

^^* GAACC ™ CAA ^^ 

GAAACAG ^ ATCTGACCTA ^ TOA ^ 
^ GAA ! C Z ATGTGATATCM ^^ 

A ^ AAG ^ ATAA ^ TACAC ^ GGG ^ AAAA ^ G ACTAGAAGTGGAGA^^ 
™^ A ^ TA ™ TATATOG ^^ 

^ Acc ^ G *r^^ 

CAGCAATTT^TGTTC^CCATTCTTTCAAGGCTI^ATTS^ 



GTTTTCTCCAATATTAAAAAATATCACC^AAGAAGTCCTGCTATQOTAAAAAC 

o AA . AAAAAAAAA Z AAAAA ^^ 



CAAA 

T G ^ A ™ 1 ^ AAAAAAGCCTG ^ TAAC ^^^ 
™™^ CraTOTAGAACTOA ^^ 

TTTCTGATGGTGCACTACTCTGAGGCCTGTATGGCCCCTTTCATCAATATCTATTC 



> DEX03 6 0_04 8 . nt . 1 

ATAACAGTTCCCAGTTTGCTCAGGAAATTCTCAGATTATAAAGAGACATTACAAA^ 
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AGGAG ^ CAAGAGOT ^^^ 

TAAAAATATAAATATCAGGCTAACACATGTTGACACACAATAACAGGGACACAGAATCCCTCCT^AAGA 
CCGACGGGCCC*CGGACCX:CACGGGTGCCACGG^^ 

.^^^T^r^ ^ CCCCGACG CCTCTCCGACCAACAGTCTCCCCAGCCCCGCAGCTTCTCTCTTTC 
TTCra ^ TCCTCACTCCATAGTGAGATGTCGCCTOTC AGCAAATAAA 

^ CAGC ^ AA ™ CCCTTGCCGTCCTCCT ^^ 

A ^™ G ^ GCCGCTGACTCCCACTCTCCAGGGCTOCCAGTGG ^ 
^ CC ^»^ GGTGCACCAAGAGCAGCCTCACATGGTOTG ^^ 

AGGAAGATGGCCAATCTTTCCTAAGCTGCTCACCTTACAAGAAAACGAATCGTACTGCTAAG^TTCAAA 

CTTCAGCAGTCATGGGGAGCCTTGGAAGGAGCCCGAATCACTGATGGAATTGGAC^TC^T^AGATGG 

TTCAGCAGGACAAGGGTAAGTGCAGGGGCAAGTCCAGGTCATACTGAGAGACAACGAGTOGCGCTG 

AGACAGACAAAGATAAAATCAAAAGTTTGTGCTTCATCTTCAAAAACTCAAACTAATAACAAACTTGGCC 

OTATGAGAAATAATAAGTATTTTTCTATTTACATGAGAATTTAATCTCAAAACAGGAATC 

TAAGTCCAGGGCATAAAACCTAAACCACTGCTCATATTTATTCTTTCTAAATAGAGCAAAGTGTAAAAT 

TTCTCCATAAAATGCACATTGTGCTTATGAAAAGGCC^GTCTTAGTGAGAATCATTGG^ 

GAGTGAATTAAACACAGCCAAGGGAAGACCCAAGTCTCATACTTCTCTTGTATATTCCAGAGTTCCAGGG 

GAATTCC^GGTGATAGAGGTGATCTCCCATACTGTTAAAGCAAGGTTGCAGACA^ 

CC^GTACTCTAGGAGGTCACACCTCTGTCCTGGAAAATACTACAGGAATGTATACTCl^CCTAT^CTC 
OTCTGGTCATTCTTCC^GCATCACAAAAACCAAAAAAAAAAAAGGAAATATGTCC 

AA ^™ GTGAATAT ^ 

™ A ^™ G ^ TOAAAACTCATCCCCGTGTGACCTCAAGTAAG ^ 
I™ GAG i^ TACATTOAC ™ A ^^ 

ACAGTGT^AGTGCAGAGAGACATGCTTTGAAATGGGATTGATCCAGTCCTCCTTCCTTC 

oaatgctcksgcagccc^gggtcaacccaccgcaccctcaactca^^ 

GACC .^ GGCTACAGAA ^^ 

CGAGGAGTTGGTTC^GGGGATCACTCTTTCCTACTCATTC^ 

CACTGAGGATCACCAACCAACCGTGACCTITAACCTTGATCTTGCCATGTTCTGTT^GTGGAATG 
^^ AA ^ GOTAGGTCATCTGAACAAAATATA ^ 

CCTGTTCTTTTCAGTATATGGGAAAACAAAATGGAAACAACAAAATAGCATCAGGTTTATGAAACTTCCC 
™^ A ^ GTCACACATC ^ TCAGGAGATCTCT ^^^^ 

AGAGCTCTTCTGACACTAGAATGACATCCATAAGTGACAAGTATAAAATGTAGCGCTCAGTGACATC 
AAG ^ AAAGATGGTGCCCCAGTGAGAAAAAAGAAATCAA ^ 

AGACAGGAAAGACAACATTTTTTACAAATGAATTATTCATTCACTTTCTAGTGGATACAGACAAAACTGC 

A °£ A ^ CCAGAGGAAA ^^ 

°^ G ^ AACTCAGAGCAGGTG ^^^ 

r^^^^^ ATG ^ TACAGACAAGAGATAAACAGTGAGG ^^ 
GA ^ AC ^ GGTCTCTGGCATCATCACAAGGGTACACGAATAC ^AGAGTG^^ 

TT^TGGTGACCCTCAGGTGAGACTAGGGTGCCTGTGTTTCAGGAAAGCCTGGGCAATTGGftATGCA^G 
CTCCTAAGATTCCATGACACCCCCACCTOCTAATTCTGTTATTGCAACTGC^ 

™ AGAGTCTACCT ^^ 

o C ^ C ^ CAGCTCTTCTCCCACAAACGTCAGCATGGTGGTATCAG c 

CAG ™ GAA ^ ACTTTAGAAATCAACGAGAAACTGCGCCCCCAG 
AAAC fT C ^ G ^ GAAATC ' 1 ^ 

J A ™ GAG I GTAAAGACCTCATAAAA ^ ATGCTGAGGAATGAG 

CAGAG f AGC ,? CAAGCAAGCTCAGGAGC ^ 

GACGCA f^ AAGGGAGAAG ™^ 

o!^™ CGGATCAGCCAGACAAGTCCCAGGGGCAGGACOT 
^ AC ^ GG ACCTOGTCCAAAAGCTCAGCCCAGAAAATG 
™ G ^ °^ AGAAAGTCCAGAAATCGTCTGCCCCCAGGGAGATC 

CCTGAGGACTCACTGGAGGAATGTGCCATCACTTGTTCAAATAGCCATGGCCCTTATGACTCCAACCAGC 
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. CACATAGGAAAACCAA^U^TCACATTTGAGGAAGACA 
TGTTGAATGGGAGGAT^TGTACACATTATCCCAGAAAATGAAAGTGATGATGAGGAAGAGGAAGAAAAA 
GGGCCAGTGTCTCCCAGGAATCTGCAGGAGTCTGAAGAGGAGGAAGTCCCCCAGGAGTCCTGGGATGAAG 
- GTTATTCGACTCTCTCAATTCCTCCTGAAATGTTGGCCTCGTACCAGTCl^ACAGCGGCACATTTCACTC 
5 ATTAGAGGAACAGCAAGTCTGCATGGCTGTTGACATAGGCGGACATCGGTGGGATCAAGTGAAAAAGGAG 
GACCAAGAGGCAACAGGTCCCAGCCAGGCTCAGCAGGGAGCTGCTGGATGAGAAAGGGCCTGAAGTCTTG 
CAGGACTCACTGGATAGATGTTATTCAACTCCTTCAGGTTATCTTGAACTGACTGAC 
ACAGAAGTGCCTTTTACATATTGGAGCAACAGCGTGTTG 

GTACCAAGAAGTGGAAGAAGACCAAGACCCATCATGCCCCAGGCTCAGCAGGGAGCTGCTGGATGAGAAA 

10 GAGCCTGAAGTCTTGCAGGACTCACTCGATAGATGTTATTCGACTCCTTCAGGTTATCTTGAACTGCCTG 
ACraAGGCCAGCCCTACAGAAGTGCTGTTCACTCATTGGAGGAACAGTACCTTGGCTTGGCTCTTGACGT 
GGACAGAATTAAAAAGGACCAGGAAGAGGAAGAAGACCAAGGCCCACCATGCCCCAGGCTCAGCAGGGAG 
CTGCTCGAGGCAGTAGAGCCTGAAGTCTTGCAGGACTC^ 
GTCTTGAACAGCCOX^CTCCTGCCTGCCCTATGGAAGTTCCTTTTATGCATT 

1 5 CTTTTCTCTTGACGTGGGAGAAATTGAAAAGAAGGGGAAGGGGAAGAAAAGAAGGGGAAG 

AAGAAAAGAAGGAGAAGGGGAAGAAAAGAAGGGGAAGAAGATCAAAACCCACCATGCCCCAGGCTCAGCA 
GGGAGCTGCTGGATGAGAAAGGGCCTGAAGTCTTGGAGGACTCAC^GGATAGATGTTATTCAACTCCTTC 
AGGTTATCTTGAACTGACTGACTCATGCCAGCCCTACAGAAGTGCGTTTTACTYATTKGAGSAACAGCRY 
RTTSAGCTTCGCCCTTGACGTGGACAATAGAGTTTCTTTACTTTGATGGGAAKAAGGTCTCCACCTGAGT 

20 CTTCCAGATGGGAGTCATATTCCCACAGTAAGCAGCCCTTACTAAGCCGAGAGATGTCATTCCTGCAGGC 
AGGACCTATAGGCACGTGAAGATTTGAATGAAACTMTAGTTCCAYTTGGAAGCCCAGRCAWRGGATGGGT 
CAGTGRGCAKGGCTCTMTTCCTAKTCTCAGRCCATGCCWGTGGCAMCCTGTGCTCAGTCTGAAGACAATG 
GACCCAAGTTAGGTGTGACACGTTCACATAACTGTGCAGCACATGCCGGGAGTGATCAGTCAGACATTTT 
AATTTGAACCACGTATCTCTGGGTAGCTACAAAGTTCCTCAGGGATT^ 

25 GCTTCTATACCTGCTCAAGGTCAGTGTCATCTTTGTG^ 

ATGAACCTAACCTCATTCTTTGTATCTTCAGTGTTGAATTGTTTTAGCTGATCCATCTTO 

GGATCCTTGGCTGAGGATTGTATTTCAGAACCACCAACTGCTCTTGACAATTGTTAACCCGCTAGGCTCC 

TTTGGTTAGAGAAGCCACAGTCCTTCAGCCTCCAATTGGTGTC 

GACAAACAGCATTGGGAGACCTTAGCCCTGCTCCTCTCGATTCCATCCTGTAGAGAACAGGAGTCAGGAG 
30 CCGCTGGCAGGAGAC^GCATGTCACCCAGGACTCTGCCGGTGCAGAATATGAACAACGCCATGTTCTTGC 
AGAAAACGCTTAGCCTGAGTTTCATAGGAGGTAATCACCAGACAACTGCAGAATGTAGAACACTGAGCAG 
GACAACTGACCTGTCTCCTTCACATAGTCCATATCACCACAAATCACACAACAAAAAGGAGAAGAGATAT 
TTTGGGTTCAAAAAAAGTAAAAAGATAATATAGCTGCATTTCTTTAGTTATTTTGAACCCCA 
CTCATCTTTTTGTTGTTGTCATTGATGGTGGTGACATGGACTTGTTTATAG 
35 GCTCAGTGATCTACATTCTGAAGTTGTCTGAAAATGTCTTCATGAT 

GGGAACACTGCAGAGACAATGCTGTGAGTTTCCAACCTTAGCCCATCTGCGGGCAGAGAAGGTCTAGTTT 
GTCCATCAGCATTATCATGATATCAGGACTGGTTACTTGGTTAAGGAGGGGTCTAGGAGATCTGTCCCTT 
TTAGAGACACCTTACTTATAATGAAGTATTTGGGAGGGTGGTTTTCAAAAGTAGAAATGTCCTGTATTCC 
GATGATCATCCTGTAAACATTTTATCATTTATTA^ 
40 TCTACGCTGGAAACTTTCTGCCTCAATGTTTACTGTGCCTTTGTTTTTC 
AAAAACATTCTCTGCCTGAGTTTTAATTTTTGTC^ 
CCTCTAGATCGCGGGCGGCCGC 

>DEX03 60 JQ 48 . nt . 2 

45 CGGGGCCyKSTGTTCCCCGCGCTGGATTCTTCGCCTGCCGCTGCCGCCCGCAGCCCAACTCTCGTC 
TGGGGAAGAAACTCGCTGGCGGGTGTTCTGTGGCATCCGAGGGGG 

CACGTCCTCCTATATCCTGTAGAGGACACTGACCCCGCACCCCACCCTCCAGGCCAGAAATCCGTTCCCT 
CTGCGGACCTGAGAGGCGAGCGCGCTCGCGCCCCTGACTTGCAAAGTTGGGGTCTTTACTGGCCT 
CTTCTGCTCCTGGCGTTGTCTCCAGGCTGGTGATGGGCAAGCCAGGTGTGCCAGCTCCAGGATGCACATG 
50 AGCAGCATTTGTAGCCATCGCTGAATCACCTCCTGACTAGCGGGGCAAGCCTCAAATGAACCGCAGGATT 
TCGGGCAATCTGAAGGCAAATCCTGTTTAGACCCAGGCGAAGGTTCCCGGTGACCCGGGCTCTCACCAGC 
CAATTGTCCCTTGCCGTCCTCCTGAGGGTGC^ 

GGGATGCCGCTGACTCCCACTGTCCAGGGCTTCCAGTGGATTCTCC^ 

CATTGGGTGCACCAAGAGCAGCCTCACATGGTGTGGGCTGACATCAAGAGCTGCCAGATCCAACAGGAAG 
55 ATGGCCAATCTTTCCTAAGCTGCTCACCTTACAAGAAAACGAATCGTACTGCT 

CAGTCATGGGGAGCCTTGGAAGGAGCCCGAATCACTGATGGAATTGGACAGTGCATGGAGATGGTTCAGC 
AGGACAAGGGTAAGTGCAGGGGCAAGTCCAGGTCATACTGAGAGACAACGAGTGGCGCTGACAGAGACAG 
ACAAAGATAAAATCAAAAGTTTGTGCTTCATCTTCAAAAACTCAAACTAATAACAAACTTGGCC 
GAAATAATAAGTATTTTTCTATTTACATGAGAATTTAATCTC 
60 CAGGGCATAAAACCTAAACCACTGCTCATATTTATTCTTTCTAAATAGAGCAAAGTGTAAAATCTTCTC 
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ATAAAATGCACATTGTGCTTATGAAAA(^CAGTCTTAGTGAGAATCATTGGTAOTCC^^ 
ATTAAACACAGCCAAGGGAAGACCCAAGTCTCATACTTCTC^^ 

CATOTGATAGAGGTGATCTCCCATACTGTTAAAGCAAGGTTGCAGACACTTOT 

CTCTAGGAGGTCACACCTCTCTCCTGGAAAATACTACAGGAATGTATACTCTTCCTA^GA^TC 

tcattcttccagcatcacaaaaaccaaaaaaaaaaaaggaaatatotcSa^ 

TCCTCTTCAGGTTTCTTACCTGTTACTTACCMATAACA^^ 

™™^ GAAAACTCATCCCCG ^ ACCTCAAGTAAGCCATC TAACTCTGTGA^ 

™^ AAAA ^ AAAGAAACATGACAGA ^ CATOA ^ C ^ 
AAAATACATTTACTTAAAGCCGTTGATACGTCT^^ 

TGGAGTGCAGAGAGACATGCTTTGAAATGGGATTGATCCAGTCCTCCTTCCTTCACTACC 

TGGGCAGCCCAGGGTCAACCCACCGCACCCTCAACTCAGGCAAGTCCAGCA^CAATCTOAG 

™* ACAGAACAGTCT ^^ 

GG ^^ CARCCAACCGTCACCATAACCCTGATC ^ CCATGTTC 
A ^^™ AGGTCATC ^ CAAAATATATATCAAACCATAOTG ^ 

CTOTTCAGTATATGGGAAAACAAAATGGAAACAACAAAATAGCATCAGGTTTATGAAACTOCCCAA^TA 

gatggtcacacatgttttcaggagatctctatataaatgactttgatSSga?^ 

A ^ ggga ^ tagaggaagagctct ^catagggatgtcaaactggtctagagtg 
agatggtgccccagtgagaaaaaagaaatcaacataacaatgggaaacagcaagaagaa^actgag^ 

GAAAGACAACATTTTTTACAAATGAATTATTCATTCACTTTCTAGTGGATAC 
GCCAGAGGAAATCAGG ^^^ 

^™ GATGTOGTACAGACAAGAGATAAACAGTGAGGA ATAT(KTTAG 

GGTCTGTGGCATCATCACAAGGGTACACGAATACTGAGAGTGAATGCTGAAGGAATGATCCCCATT 

^™ GG r GAGACTAGGGTGccTCTG ^ cAGG ^^ 

AGATTCCATGACACCCCCACCTTCTAATTCTGTTATTGCAACTGCAGACGGTTACCTGGCACGCTGGCCA 
CAGTCTACCTCACTCTTATC^^ 

ACCTTGTyPTTTGTGGTGAAGGATCCTAAAGTGCTGTGGGGAGTGATCACATTTOTCACAA 



CAAAGAGAAATGTTTTGTAACTCAACTGGCCGGOTCCTGGCCAACCGACAG^ 



™ CAA S CMGCTGA6GAGC ^ GGCAATATAAAGTCCTGG ^^^ 
ACTCCGGATGAGCCAGACAAGTCCCAGGGGCAGGACCTCCAAGAACAGCTGGCTGAGGGGTGTAGACT^ 

cacagcaccttgtccaaaagctcagcccagaaaatoacaacgatgacgatga^Jg^ 

GGCTGAGAAAGTGCAGAAATCGTCTGCCCCCAGGGAGATGCCGAAGGCTGAAGAAAAGGA^'TC^T^G 
GACTCACTCGAGGAATGTGCCATCACITOTTCAAATAGCCATCGCCCCTATOAC^ 

GGAAAAC ^ AAAATCACA ^ 



~™™ C ^ GGAATC ^ AGGAGTC ' 1 ^ 
^AAr^r^ A ^ CCTCCTGAAATGOTGGCCTCGTACCAG ^ 



r GAACAG S AAG ^ TCCATCGCTGTOGACATAGGCGGACATCGGTGGGA TC^ 
S AG ^ CAACAGGTCCCAGCCAGGCTCAGCAGGGAGCTGCTGGA TOAGAAAGGGCCTG^^ 
™^^ AGATCTOAOTCAACTC 

GTCCCTTTTACATATTGGAGCAACAGCGTGTTGGCTGGGC^TTGACATGGAT^ 

GAAGTCTTGCAGGACTCACTGGATAGATGTTATTCGACTCCTTCAGGTTATCTTGAACTGCGTOACTTM 
GfCAGCCCTACAGAAGTGCTGTTCAC^^ 

AAOTAAAAA<3GACCAGGAAGAGGAAGAAGACCAA^ 

GAGGCAGTAGAGCCTGAAGTCTTGCAGGACTCACTGGATAGATGTTATTCAACTCCra 
AACAGCCTGACTCCTGCCTGCCCTATGGAAGTTCCTTTTATGCATTGGAGGAA^ 

^tgacgtgggagaaattgaaaagaaggggaaggggaagaaaagaagggIaagaa 

tgctcgatgagaaagggcctgaagtcttgcaggactcactggatagat^ 
tcttgaactgactgactcatgccagccctacagaagtgcgttttactyat^kgagsaa 

CTTCGCCCTTGACGTGGACAATAGAGTTTCTTTACTTTGATGGGAAKA^GG^CTCC 
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GATGGGAGTCATATTCCCACAGTAAGCAGCCCTTACTAAQCCGAGAGATGTCATTCCTGCAGGCAGGAGC 

TATAGGCACGTGAAGATTTGAATGAAACTMTAGTOCCAYTTGGAAGCCCAGRCAWRGGA 

GCAKGGCTCTMTTCCTAKTCTCAGRCC^TGCCWGTGGCA^^ 

AGTTAGGTGTGACACGTTCACATAACTGTGCAGCACATGCCGGGAGTGATCAGTCAGA^™SSS 

AACCACGTATCTCTGGGTAGCTACAAAGTTCCTCAGGGATTTCATTTTGCAGGCATCTCTOT 

ATACCTGCTCAAGGTCAGTGTCATCTTTGTGTTTAGCTCATCCAAACK3TGTTACCCTGG 

CTAACCTCATTCTrTGTATCTTCAGTGTTGAATTGTTTTAGCTGATCCATCTTTAA 

^GGCTGAGGATTGTATTTCAGAACCACCAACTGCTCTTGACAATTGTTAACCC^ 

TAGAGAAGCCACAGTCCTTCAGCCTCCAATTGGTGTC^GTACTTAGGAAGACCACAGCTAGATGGACAAA 
CA^ATTGGGAGACCTTAGCCTTGCTCCTCTCGATTCCATC^ 

GCAGGAGACAGCATGTCACCCAGGACTCTGCCGGTGCAGAATATGAACAACGCCATG^CTTG^AGA^A^ 
^CTTAGCCTGAGTTTCATAGGAGGTAATCACCAGACAACTGCAGAATGTAGAACACTOAGCAG^ACA^C 
TCACCTGTCTCCOTCACATAG^ 

^CAAAAAAAGTAAAAAGATAATATAGCTGCATTTCTTTAGTTATTTTGAACCCCAAATATTTC 

TTTTTGTTGTTGTCATTGATGGTGGTGACATGGACTTGTTTATAGAGGACAGGTCAGCTGTCTGGCTCAG 

TGATCTACATTCTGAAGTTGTCTGAAAATGTCTTCATGATTAAATTCAGCCTAAACG^ 

™^ A » TATAATGAAGTATOTGGGAGGG ^™ C ^^ G ^ 

CATCCTGTAAACATTTTATCATTTATTAATCATCCCTGCCTGTGTCTATTATTATATTCAT^ 
CTGGAAACTTTCTGCCTCAATGTTTACTGTGCCTTTGTTTTTGCTAGTTTGTGTTGTTGAAAAAAA 

>DEX0360_049.nt.l 

G ^™ C ^ GGCGCCCATCGCCTTCGCCCGCCGGC rcCTGCGCGGGCCACTGTCGGGGCCGCTGCTC 

G^GC^GGGGTCTGCGCTGGGGCCAT^TCCGCCGCGCCGCTTCGTCCTC^^CCCGA^ 

^^^™ &CCCTAGGCGCCGACGCCCCCGGCGACGCAGACGCCC 

GGTCCC^GGCGCGGCTGCACCAGCGCCTGCTGCACCAGCT^ 

CTGCTCAGGCTGCTCTGCTACTCCCCGGGCGGCCAGGCCGGCGGCGC^CAGCAAG^ 

ACCCCCTGGATGACCCTGAC^CCCGGC^GCGCTGCTCG^^ 

^ A ^^^ GCA ^ TCGGCTGCGCACAGGTCGTCCCCGTCCCGGA ^ 

CAGACTTGCCCAGTTCCGTGGTCTTCCCGGACCGGGAAGCCGCCCGGGCCGTTTTGGAGGAGTC'^^CTC 

c^atccctgaagcccggtcagtgcttgacctggtcgacc^gtccccaaaacagatccagaaS 

™™ G ™°r GccATCGAAGGAc ^^ 

A A ^ A ^^^ CCTCTOAAAGTCACCACCCTCOTGCATOGGCCAGTCGAGG ^ GA ^^ 

A ^ GAA ^ AAGAGCTUrTTOA ^ 

tctgccaaatctcctgtgattgtagacaggtactggcacagcacggccacctatgccatagcca 

gagaagaccagggaagaagc^gaacttgaggccaacagtgtgtotcgtcaaaaggtagaaatgtc 
agcggatggac^tcct^co^catgtggttgatgccagcccctccagagaaaaS 

A ™ G f CTAATCCAGAATAG ^ AGTC ^^ 

AGA ^ GTOG ^ GAAACATCTACATCCACCA ^ GTOATGGA GTG1TCCC 

^AP^ c ^ A I c i^ GGTCCCTCTCATCATOTTCCAGTOAGA ^ 

r^^^^ TACAGAAGCAGCAGACAAGATC ^ CA ^ 

GCTTCTCCTACACTGGCATGCTGATGAGATCGTGACATGCCCACATTGGCTTCTTCCACATCTGGTTCCA 
CTCGTCATGATGGGCTCGCTCCATCTCCCTCAGTCCCAAATTCTAGAGCCAAGTC^C^ 

^ A ^^ TCCTGGCTGCCCAAGGACACTCC ^ AGAGGGA ^^ 
GCATTGATCTTGTGTCTGAGGCTCAGAGCCCTi'TTTGATAGGCTTCTGAGTCATATM 
CCAAGATGCTCCAACTGCAAATATACCAACCTTCTCTGAATTAT^ 
TTTTTTCTAAAGTATGGCTCTGAATAGAATGCACATTT^ 

A ^^ A S^ AAAACGCTAAATCCAATOT ^^ 

TACATATGAAATCGCTTTGACATATCTTTAGACAGAAAAAAGTAGCTGAGTGAGGGGGAAATTATAGAGC 
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I^ TG ^f^ AG ^ GTAGG ^^ CCAGOTGATOAC CTAAAATTCCTTCCAGTTCAAAGGCAGAT a a a 
TCTGTAAATTATTTTATCCTATCTACe A 



rTTTAAAA 
TATTTTAA 



A^TGATAAATAGCATTAGGGTTCTTTGC^^ 



GTGAGCTGGCAGGCTAAGTGGAATTTGTGGTCAGAGTGCTTTCAGAGAAA^^^^^^^^^^^^^ 
>DEX0360_050 .nt . 1 

GAAAAGTACTGGAAGTAAAGTCTGACCTAAAGCAAATGAACAGCTTAACCGGAGATCACAAAGGCTACAA 

AGAGp^CACC^CTAAAAAAGAGCAGTGTAGCAGTACTCAGAGTAAATCTAAT^ 
n™™ GAGAAAAGTACTCGAAGT ^ GTCTGACTCT ^ 
™™^ CTCCCAAAGGGAAAAAACGCAAGGTA ^^ 
™™™™ ATCTGAAA ^ 

££ G ^ AAA ^^^^ 

iAACAAAGTGATA 



CA ?; AC j^ GTCAATACT ^^ 



ATGAi 



™ GAG ^ GATAATCTAGAGGTAAAAAAGGAATC ^ ACAAA ^ 

ACAGAAATAAAATTGGAAGA(^CCAGTGTTGAAAGACAAATACTTCATCAGAAG 

TGCAATGTAATCGTTTTTTCCCAAGTAGAAAAACAAAGCCTGTGAA^ 

CTCAGCCAAGAAGAACTCCAACTGGACTAAAATTAAACTCTCAAAATTTAACTCTCTG^ 

ATCATCCAGTGACTCAAAGTACATTTTTAGGGACAAAGCTACATGATAGAAATATAA 
AAAAATGAAAGAAATTAATTCTGAAGAAGTGAAAAIT^^ 



I^ CA ™ CAGCTCCCCA ^^ 

™ AC CGAAATCATOC ^ GCCTAAGTOTAACTCCCA ^GGAGATAA^ 

ACTA^C^GCAGAGAAAACTCATGAAAAACAGTTGATTATAGATGCAGG^ 
G^^TAATGTTTGTGGAATGCTGTATACAGC^^ 

TCCACAACCAGTTTATAAGTGCTGTTAAATATGTGGTTCTGCTCATTAATCACCACGAGTGT 
AGAAGAGTTTATTACCTCTCTTTTTTTGAGTATGTTTAACTTCAGA 



A ^^^ C ^ GACCCAAAGTATGCCCTCAAA ^ 
™ AG ™^ CAGGCTCCACTAATGTCCTATOCCAGAACTAAAAGAG ^ 
C ^ AAAA ^ AG J^ CTGCCTAA ^ CGGAACATATCCAATC 
CA AG ^r^ AGG AAGAAGAAAAAGTCAGA ^ GAA ^ 



C ^ GAGC ^^ AATCTCCGGGATCAGTCGAATATCGGTA ^ AG CATGATGCGTCGG^ 



3ACTGGCA 



AAGGA ^^ AATAOTAAGTC ^ GGAATT ^^ 

GAAA^CCTATAGAAAAGGAAAGCTCCAGCTAAATAGGAAGAATTAGAATA^G^^ 

TTTTTCTCTTTCCTATCTTTGATGGAAGGAGGAAGTAGAAAGTGGTAAAGAATTC 

GAGAGCTGTAAATGACAAGCATTAGGAAAGGTACCCTCCTAGATTCATTATTCTTOC 

AGAATACTTGGAAGCAAAGTATGGATGACTCGGTATCTGCTTTGTTATTCCTCAGAAATA 

n™^~ raAC ^ ACTTCA ^"^ TACTOGTC 
G ^ A ™^ TTCAAAAA ^ 

CTTGATAGCTTTTTCTAAGTGACCAATGTACTAACTGAGAATAATGGTG 
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AGGGTGTTTTTT£QGTTTGATATCOT 

GTTTGCCAAAGGATCATTGTGTCAGCAGCAAATCAGCTGAACTT^ 

ATTATTTTAGTAACATAGTACTTTTATGATGTTGCAAATAAATGAAGGGCCCACAGCCCAAGAATGAATT 
ACCACTGTGGTTCAACTTAGGTTATTTTTGTGAGCTGAAATGA'TCATATCTCAGTTGAAAACTGGCTAAA 
5 ATOTAGGGCCTTAAATTAACAGGTATACATTTTAT 

CACTGCACCTGGCCCTAGCTTTTGATACTGTCATTTCC^ 
GTCTCATTGTTTGCCTGACAGGTACCATGATTTAA 

>DEX03 6 0_0 5 1 . n t . 1 

1 0 CTGTTATTTACCTCATGAGCTAAAACCTCTTGAATTTACTAGTTTTCTTATTACTTATGAGGGTGTGT^ 
TTTGTGTGGTTATAGAACTTTTCTAAGTGTTCTTATAGCAGTGAAGCCTACAAAGTAAGAGTTTCCAGAT 
TCCATCCGTTCTTTTAGCTGACTTGAATGACTCTAATGCAGTGGGTTGCAGGTTTGGCTACTTACCTATG 
TACTCTGTAAACATCCAGAGGCCCAGGGATATTCTGAGCCACTGTGTGTGAATGGAGTTTGGCCATCTGT 
AGATTTCCGCAGTCTCTCCAGGTGATCGCACTGTGCAGCCTCATTGCTCATAAACAAAACTTTAATATGC 

1 5 TTTTAATGATCTTTCAAGTGTGTTGAGGATTTCTTTCTTGATTTTGAGGAATATATGTCAGTATATT 

CAACTTTAAGTGTTCGTATATATATTAGTAAAAACATTGAAACTGAAGTCTGGGGGAAGTTTGTGGAACT 
AGAATATTAGAATCAAAAGTTTGGATTTAAAATCTAATGTGACTATCGAGTGGCATGCTGGAAATTTTTA 
ATTTATTTGGCCATCTTTTAGTATGCCATTC 
TAGTAGCTGTTTCCGGTTTTCAAACTTATGCATGCTTTC 

20 TCTGGOTTAAACATGCAAAAATGTGTAATAATTACAGAGGTCCTGCTGTACTAGCCACCAAAGCAGCTGC 
TGGTACTAAGAAATATGATCTTAGTAAATGGAAATATGCAGAACTACGTGATACCATCAATACTTCTTGT 
GATATTGAGCTCCTGGCAGCTTGCAGAGAAGAATTTCATAGGAGACTAAAAGTGTATCATGCTTGGAAAT 
CTAAGAACAAGAAGAGAAATACTGAAACAGAGCAACGTGCTCCAAAGTCTGTTACTGATTATGCTCAGCA 
AAACCCAGCAGCTCAGATTCCTGCCAGGCAGCGGGAGATTGAAATGAACCGACAGCAACGCTTCTTCCGC 

25 ATCCCATTCATCCGCCCTGCCGACCAGTACAAAGACCCTCAGAGTAAGAAAAAAGGCTGGTGGTATGCCC 
ATTTTGATGGACCATGGATTGCCCGGCAAATGGAACTCCATCCTGACAAGCCACCCATCCTACTTGTGGC 
TGGTAAGGACGACATGGAGATGTGTGAGCTGAATCTTGAGGAGACTGGCCTGACTCGGAAGCGTGGTGCT 
GAGATCTTGCCAAGACAGTTTGAAGAAATCTGGGAACGCTGTGGAGGCATCCAGTACCTTCAGAATGCGA 
TTGAGAGCAGACAGGCTCGGCCCACCTATGCAACAGCCATGCTGCAGAGTCTGTTAAAGTAGATGTTGCA 

30 CACCAGCCTTACAGCTGGGAGCCTTTGCCATGGTACTTAGGTA 
CCATAATCATGTTAGAGTTACTTCTATAAAGTG^ 

TTAAGGTTAATTATGGTAGC7VAATTTTGGACCTAAACATTATTTTTCTGTATCCCGCTGTAATTCCQAAA 
ACTCTCATTATTCTCTAACTATTACACATGGGCATATTCTGATGTTTCTCATCCTTTGCCAGAAGACTAC 
CTTACATCCATCGTAATTGTTCTCTAGGAAAAGAGAACTTTTTTCAAAATTCAAAATACTTTTTAAGGAT 
35 GGCACAGTACCATATAACTGGAGTAATAAAACATGAGCTTACATTCTTACAATAACTAAACCAOTTAAAA 
TGATCAAGGCACTAATGTTTTGGTCTGAAAAGCTGTCTACT^ 
TTTCCATTAAAGGTGGAAAATCTATTTTTTTCCTCOT 

AGTTCTAGAATTCTAGAAAGAGCCTTAATGTATTTGATGTATTCTGTGATAAGAGGTACTAATAGTATCC 
AGCACAGATTTGCTiyrTCTTTGCTAGCACAATGTGTGTTGCTGTCAG 
40 AAAAATAAAGGAAATTCAGATTGOTTAAATGCCTAAAAGTTTTGAGATAAGTTTTGTra 

GGAAATAGGTTTOAGGTGGCATAGTGGCTTAACTGGACTGAATTCAAATATTCTTTCAACTTCATCTCAA 
TAGTGATTTTTGTATCAGAATCTTGTCCAAGT0X3TTTCATTGATTTAGTAAGTGTTCTGCTTCCAACATC 
TTTCTTTTTAAGAAATTCCTAGTGTCTTTTTTG 

AGCTTTGTAATTCAGAAATCCTTGTATTTAGTAAGTGCTTGTTTTACATAACTGA 
45 TTCTTTGTGTGCTGTTAGTATTGATTC^ 

GGAATTTAAAGAGAAAAATACATCAAGGAGTTATGCTGACATA^ 
AATAAAATTATAAAGTAAAA 

>DEX0360_052.nt.l 

50 AGGATGATAGATATATAGGCGAATGGKCTCTAGATCATGCTCGAGCGGCGCAGTGTGATGGATGCGTGGT 
CGCGGCCGTACAGCGTGGAGTGGGATGGCTCTCTTCCCTCAGCCACGCCGCTTGTGAGGACAGAGGTGGG 
GGAGTGGGAAGTGGGAAGTCACCAGAGAACAGGAGAGGGATTTGAGGGCGCGACCCCAGCGCTCTCCACG 
GACCAGCCAGAGGGACTGGAGCCAGGTGTGCATGGGTTCAAGGCCCTGGCCCTGCCCAGCCTCTGTCTTG 
GGAGCTCAGCCCCAGGGTTCGGTCGTCAGCAGTTTCCCAAGAACAAGATGTGATGGCATCTGCTGCTGAA 

55 ACCCTGATGAGGACCAGGCCCCCTGCACCGCTGTCT^GCCTGAGGAAT^^ 
CATTATTCCTCTGAGGAGCCGCTGTGCTTCC^ 

TTCACTTGAGTCGGGAAGCACAGCAACTTTAAGGCTCGCGCCCAGCAACATGGCTCCCCTCGCATCTGCA 
TCTCCCTCCTGCTCTGGTGTTGCCGCTGCACCOTGTCCTCGGAGGACAGCAGAGGTTTGGACGGAGACTC 
AGGGAGGGAGGGAAGGAGGCAAGGACGCCTGTGGAAACATCTTTCAGGCAGCTCTAGGGTCTGGGGGCCA 
60 GGATGCCTGGGTCTCCCAAGGCCTGTCTGCTGTCTCTCC 
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GGG^GGCATGTGCTGCAGCACACCTGCGGCCGAGACCAGCACTCAGAGGTCGGCTCCCCTGACAGCSAAC 
CGTGTAGGGTGCA^GGCTGAGACCTGTCKACACTGCCTGTTTTATGGCAGC^ 

CAGGGGCTCATGACCACAGTGGAGAGGGGCTGTGGGTCAGGGGCAGCCTGGCGTGCAGTCC^AGTG 

CAGGAGTCTCACAGGGGCTCGTGGCCACAGTGGAGAGGGGCTGTGGGTCAGGGGGCA 

TCCAGTGCCGGGCAGGA^TCGCAGAATGCA^^ 

CGAGGGAAGCATGGGCCCCTTCTCCCGGCCACGG3TGCCCCAGCAGGAGTO 
°^ GG ^ ATGTGGGCACAGGTGTCAAGTCAGG ^ 

gggggggtcgtgatggtcagtgcacgtgtgccggcagggctcxjtcagggttcatcgcctg^caS 

TGAGCCTGAGGCAGGGAGGTGCTGGTGACCGTTCCCCCAAGGTGGCTCACCCAC^ 
CAGGTCGTCCCTGCCCCTC^GTAAGCCTGGGGACTGGCAGACCGTCTC^ 

CCACACATGGGCTGACCCCCTCCCAGTCTCTGCACCCGACACAGTTTGATCCCTTCTCA^ 

AGGC ^^ C ^ GGCACACTGTCTCTATCCCAAGGCARGCACAG 

ccactgtgggactgctcctgtctgtctcca<k:gcccagcatg<^ctcca<^cacctctocctcc^ 

TCCCCAGGGCTCCGAGTAGACCAAAAGA^ 

^ GGGGGGAAGGGAAGGGCCCCGGAGTGGGGTGC TCAGAACCCTGGGCCACTGTGCTG 
^ CC ^ GGCAATOGCTOGCCTCAGCGAGGCCCC AGGGCCTCCCCGCAGCCTCGCAGTC 

>DEX03 60_0 52 . nt . 2 

AGGATGATAGATATATAGGCGAATGGKCTCTAGATCATGCTCGAGCGGCGCAGTGTGATGGATGCGTGGT 
CGCGGCCGC^CGCCC^GCAGGTCGCGAGGGCGCGACCCCAGCGCTCTCCACGGAcS 

ctggagccaggtgtgcatgggttcaaggccctggccctgcccagcctctgtcttg^Sagctcagccc^ag 

GG ^°^ TCGTCAGCAG ^ C ^ 

aggccccctgcaccgctgtcagcctgaggaai^aaagctttggtgctgggaagagcatoa^cct^ag 
^gccgctgtgcttccttctgaagtgagggccgtgccccgggtcccatttctcctttca 

GAGGCAAGGACGCCTG0X3GAAACATCTTTCAGGCAGCTCTAGGGTCTGGGGGCCAGGATGCCTGGGTCTC 

G ^™ CAC ^ TCCGGCCGAGACCAGCACTCAGAGGTCG6CTCC ^^ 
AG ^™ AGCTGTGGACACTGCGTG ^ TATGGCAGCTTGCTOGC 

GGGGCCGTGGGTCAGGGCAGCCCGGTGTGCAGTCCAGTGCCGGGCAGGAGTCTTGCAGGGGC^CATGACC 

ac ^ g T^ agaggggctctcggtcaggggcagcctggcgtgcagtc 
ggctcgtggcc^cagtggagaggggctgtgggtcagggggcagcccggcatgcagtccagtcccgggcag 

gagtctcgcagaatgcagcctgacgcctccacgtggctcccccggcccctacaggctS 
agctgcmtcccatccgac«:tgtcgctgggcagcgagaggcagaggc»ggttccc^ 

cacagctgtcaagtcagggtggtctotagccttgcgcccgcaggagagatatggcctgaagcct 
cgtgcgtxxtcacacgcgtgtggggccacctctgcacatcctgaggtgaccctStggg^ggtc 
gtcagi^acgtgtgccggcagggctggtcagggttcatcgcctgcccaggIgcct^^ 

cctcagtaagcctggggactggcagaccgtctctttiotggggacacgtatccagccacac^ 
ccccctcccagtctctgcaccc^^^^ 

^™™ TCCAGCGCCCAGCATGGCCTCCACACACCTCTOCCTCG AGGGCTCGC^ 

cagagtccc^caco:cagccgttggct(k^ggcatatcacagata^ 

GTAGACCAAAAGATTCCTGCCCACAGCCCAGGAAGAGCAGGCACKC^CGGCGA^CCG^ 

gggccccggagtggggtgctcagaaccctgggccactgtgctgttaaccaccIcctS 

G £ G * CAGCGAGGCCCCAGGG ^^ 
GG j£ G S^ 

>DEX0360_053.nt.l 

TCATCGATCGGCCGCCCGGGCAGGTCAAAGCGGCAACAAGTGATCTGGAACACTATGACAAGACTCGTCA 
TGAAGAATTTAAAAAATATCAAATGATGAAGGAACATGAAAGGAGAGAATAT^A^ 
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GAAAAGAGAAAAGAAGAAGAGTCTAAATTTGAAGAAATGAAGAAAAAGCATGAAAATCACCCTAAft«'TTa 
ATCACCCAGGAAGCAAAGATCAACTAAAAGAGGTATGGGAAGAGACTGATGGATTGGATCCTAATGACTT 
TGACCCCAAGACATTTTTCAAATTACATGATGTCAATAGTGATGGATTCCTGGATGAACAAGAATTAGAA 
■ GCCCTATTTACTAAAGAGTTGGAGAAAGTATATGACCCTAAAAATGAAGAGGATGATATGGTAGAAATGG 
AAGAAGAAAGGCTTAGAATGAGGGAACATGTAATGAATGAGGTTGATACTAACAAAGACAGATTGGTGAC 
TCTGGAGGAGTTTTTGAAAGCCACAGAAAAAAAAGAATTCTTGGAGCCAGATAGCTGGGAGACATTAGAT 
CAGCAACAGTTCTTCACAGAGGAAGAACTAAAAGAATATGAAAATATTATTGCTTTACAAGAAAATGAAC 
TTAAGAAGAAGGCAGATGAGCTTCAGAAACAAAAAGAAGAGCTACAACGTCAGCATGATCAACTGGAGGC 
TCAGAAGCTGGAATATCATCAGGTCATACAGCAGATGGAACAAAAAAAATTACAACAAGGAATTCCTCCA 
TCAGGGCCAGCTGGAGAATTGAAGTTTGAGCCACACATTTAAAGTCTGAAGTCCACCAGAACTTGGAAGA 
AAGCTGTTAACTCAACATCTATTTCATCTTTTTAGCTCCCTTCCrTTT^ 

AAAGCATATTTGAAATAAAGGGAGATACTTTTTAAATGAAAACACTTTTTTTGGGACACAGATATTAAAG 
GATTGAAGTTTATCAGAACCAGGAAGAAAACAAACTCACTGTCTGCTCTCTGCTCTCACATTCACACGGC 
TCTTTTATTTATTTTTTTGTTCTCCTTTAATGATTTAATTAAGTGGCTTTATGCCATAATTTAGTGAAAC 
TATTAGGAACTATTTAAGTGAGAAAACTCTGCCTCTTGCTTTTAAATTAGATTGCTCTCACTTACTCGTA 
AACATAGGTATTCTTTTATGGGTGCTTATCATTCCTTCTTTCAATAAATGTCTGTTTGATATTAACAA 

>DEX0360_053.nt.2 

GAAGAGGGTGATAAAGGAAAGGAGAAGGCCATTCTTACTGACCTGATAGTGGAAGAAAAATGAGGTGGAG 
GACCATCCTGCTACAGTATTGCTTTCTCTTGATTACATGTTTACTTACTGCTCTTGAAGCTGTGCCTATT 
GACATAGACAAGACAAAAGTACAAAATATTCACCCTGTGGAAAGTGCGAAGATAGAACCACCAGATACTG 
GACTTTATTATGATGAATATCTCAAGCAAGTGATTGATGTGCTGGAAACAGATAAACACTTCAGAGAAAA 
GCTCCAGAAAGCAGACATAGAGGAAATAAAGAGTGGGAGGCTAAGCAAAGAACTGGATTTAGTAAGTCAC 
CATGTGAGGACAAAACTTGATGAACTGAAAAGGCAAGAAGTAGGAAGGTTAAGAATGTTAATTAAAGCTA 
AGTTGGATTCCCTTCAAGATATAGGCATGGACCACCAAGCTCTTCTAAAACAATTTGATCACCTAAACCA 
CCTGAATCCTGACAAGTTTGAATCCACAGATTTAGATATGCTAATCAAAGCGGCAACAAGTGATCTGGAA 
»^ A ^^^ CTCGTCATC ^^^ AAA ^ TATG ^TGATGAA 

ATTTAAAAACATTGAATGAAGAAAAGAGAAAAGAAGAAGAGTCTAAATTTGAAGAAATGAAGAAAAAGCA 

TGAAAATCACCCTAAAGTTAATCACCCAGGAAGCAAAGATCAACTAAAAGAGGTATGGGAAGAGACTGAT 

GGATTGGATCCTAATGACTTTGACCCCAAGACATTTTTCAAATTACATGATGTCAATAGTGATGGATTCC 

TGGATGAACAAGAATTAGAAGCCCTATTTACTAAAGAGTTGGAGAAAGTATATGACCCTAAAAATGAAGA 

GGATGATATGGTAGAAATGGAAGAAGAAAGGCTTAGAATGAGGGAACATGTAATGAATGAGGTTGATACT 

AACAAAGACAGATTGGTGACTC1GGAGGAGTTTTTGAAAGCCACAGAAAAAAAAGAATTCTTGGAGCCAG 

ATAGCTGGGAGGTCATACAGCAGATGGAACAAAAAAAATTACAACAAGGAATTCCTCCATCAGGGCCAGC 

TGGAGAATTGAAGTTTGAGCCACACATTTAAAGTCTGAAGTCCACCAGAACTTGGAAGAAAGCTGTTAAC 

TCAACATCTATTTCATCTTTTTAGCTCCCTTCCTTTTTCTCTGCTCAATAAATAT^ 

GAAATAAAGGGAGATACTTTTTAAATGAAAACACTTTTTTTGGGACACAGATATTAAAGGATTGAAGTTT 

ATCAGAACCAGGAAGAAAACAAACTCACTGTCTGCTCTCTGCTCTCACATTCACACGGCTCTT^TATTTA 

TTTTTTTGTTCTCCTTTAATGATTTAATTAAGTGGCTTTATGCCATAATTTAGTC 

ATTTAAGTGAGAAAACTCTGCCTCTTGCTTTTAAATTAGATTGCTCTCACTTACTCGTAAACATAGGTAT 
TCTTTTATGGGTGCTTATCATTCCTTCTTTCAATAAATGTCTGTTTGATATTAACAA 

>DEX0360_054.nt.l 

AAAAAGCAAAGAGTACCAGACTCACAAGTATGGTTATGAGAGCTACATGATATAGTATATAGCAAAGGAA 

WraATTAGTTTAAAAGTACTATGGAAATGTTAATTTTGGAAATGTGAGGTAATATTTAT 

AACAATGCTAGCCACATAGTGTTTGTTAAATAGATTAAAACAGTCCTAGTAATATCGTTATCTAGGAATA 

CACAGTTCATGTTATTGCACCAAAGCTACTTCTGAAATGACTAAAGATAGCCACTTGGTTCAATATACCT 

GAGAAAATAGAGTGTAAGTTTTATTAAAAATGTTAGTCTGTAATGCAAACTTCAGTCACTTGGGAAATCC 

CTTTCCCCAOiAACAGTTTAGTAGTGAAGTTGCACTCTATGGACAAAATTACCTACTATCACAAAATAAA 

AAAGTGTATATTCAGCGCTCTGAGGGCCAGAAATACTCGGAGATCAATTAAACTAGATGGAAAAGGAGAA 

CCCAAAGGGGCGAAGAGAGCGAAGCCAGTGAAGTACACTGCAGCAAAGCTGCATGAGAAAGGTGTCCTGC 
TAGATATAGATGATCTTCAAACAAACCAGTTTAAGAATC 

AGGCATTTTCGATGTAAGATCAAAATTCCTTGGTGTTGAGATGGAAAAGGTGCAACTCAATATTCAGGAT 
TTACTTCAGATGCAATATGAAGGAGTAGCTGTAATGAAAATGTTTGATAAGGTTAAAGTGAATGTAAACC 
TTCTCATATACCTGCTGAACAAGAAGTTCTATGGAAAGTGAAGTGCCTACAGAAA1TTCTTGGATTCTGT 
ATCATCTGGATTAGGAAATGAATTTGTTTAATATTOTTGTTTTTAAA(^TGATTG 

AATGTGTGATTTTTTTTAAACGACCAAAACTGTTCTGAAGAATGTACCCAGGTGCCTTTTTGCTAATTTG 
ATACTATAATAGAATGAGACATAAAATGAATTAATGGAAACATATCCACACTGTACTGTGATATAGGTAC 
TCTGATTTAAAACTTTGGACATCCTGTGATCTGTTTTAAAGTTGGGTC 

GACAAACATGTAAACCTATTTTCCTATGAAAAAAATTTTAAATGTCCCACTTGAATAACGTAATTCTTCA 
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.TAGTTTTTTTAATCTATGGATAAATGG^^ 
~ • CTGTCTTCTGGGAGTTATCAATTTTAAAGAGAACT^ 

GAAAATGACAACACAATAACACTTTCTGTATAAAAGTATATAT^ 

AAGTGCACTACTGCCTCATGTAAAGACTCTTGCACGCAGAGCCTTTAAGTGACTAAGGAACAACATAGAT 
5 AGTGAGCATAGTCCCCACCTCCACCCCTCACAATTTATTTGAATACTTCAATTGTGCCTCTCAATTTTTT 
GTAATGCTAAAAAATCAGTATCTAGATGGTTTTTAAATGTATTC 
ATGTTACTTAATTCC 

>DEX0360_055.nt.l 

1 0 GCAAAGCAGCGCGGAAGCAGGGGGGGGCGACGAGCGAGAAATTAACACGTATGGGCGATGGGCCCTAATG 
CAATGCGAGCGGCGCAGTGTGATGGATGTCCGCGGCGAGGTACTTCTGAGCTGCCTTAATGCAAGGTCAT 
TTATATTTGTTAAGAGGAAATAATCAAGATCACTCATATCCCAACTGAATCTGAGGTTTTATAAATCCC 
CAAACGATTGCTGAGAGCCTGATTGTGGAAAGAAGTGAGATGCACCTTAT 
CGCTCTCCTAGCACGTCCATTTCCAGGAGGAGAAGCAAGCAGATGAGAGGTTTTC^ 

1 5 GGTAGCTGTGCACTTGCCTTGTTGCTGAAGTTCCAAT^ 

TTCTTTTTGTTTTCTATTAATTTCACTTATACCAAAGTGTTTGAAA 

TATATAAGGCTACTTCATGACAAGACTGCTTTGTAATATTTCACTTTGTTTTACTACAAATTCAGATCAC 

TTTGTTTTACTATAAATTCAGATTATCCAAATATTTTCCTAATACTATGTGGGAATGCTGATTTTCTTTT 

GTTACGTAGTGGAAACATTTTGCATTGTTTACATAGTTCTCATGGAACATGGAAATTTTTGAAAGTGATA 

20 TATGATACACATTTTTTGTGTATGTATTCTAATTAGTGTGAATAAAGCAGTAACATTAATGCATTTTTTA 
AG 

>DEX0360_056.nt.l 

GGCACTGGCCTTCCATGGCACAGCACCCCTGCCCAACTGGCGCTGGCTGGTCTACGACAAGCTCAGCCCC 
25 ATCCCCAACAACAACGGCTTCATCAACCAGGACTTCGTGGTGTGGATGCGCATGGCAGCGCTGCCCACGT 
TCCGCAAGCrGTTCCGCAAGCTGTACGGGCACATCCGCCAGGGCAACTACTCAGCTGGGCTGCCGCGGTG 
TGTCTACTGTGTCAACATCACCTACAACTACCTGGTAAGAAGCGCAATTCCACACTCTACATAACCATGT 
TACTCATTGTTCCAGTCATCGTCGCAGCTGCAATCATAGTACTCCTGCTTTACCTAAAAAG^ 
TATTATATTCCCTCCAATTCCTGATCCTGGCAAGATTTTTAAAGAAATGTTTGGAGACCAGAATG 
ACTCTGCACTGGAAGAAGTACGACATCTATGAGAAGCAAACCAAGGAGGAAACCGACTCTGTAGTGCTGA 
TAGAAAACCTGAAGAAAGCCTCTCAGTGATGGAGATAATTTATTTTTACCTTCACTGTGACCTTGAGAA 
ATTCTTCCCATTCTCCATTTGTTATCTGGGAACTTATTAAATGGAAACTGAAACTACTGCA 
AACAGGCAGCTCATAAGAGCCACAGGTCTTTATGTTGAGTCGCGCACCGAAAAACTAAAAATAAT^ 
CTTTGGAGAAGAGTGTGGAGTCATTCTCATTGAATTATAAAAGCCAGCAGGCTTCAAACTAGGGGACAAA 
GCAAAAAGTGATGATAGTGGTGGAGTTAATCTTATCAAGAGTTGTGACAACTTCCTGAGGGATCTATACT 
TGCTTTGTGTTCTTTGTGTCAACATGAACAAATTTTATTTGTAGGGGAACTCATTTGGGGTGCAAATGCT 
AATGTCAAACTTGAGTCACAAAGAACATGTAGAAAACAAAATGGATAAAATCTGATATGTATTGTTTGGG 
ATCCTATTGAACCATGTTTGTGGCTATTAAAACTCTTTTAACAGTCTGGGCTGGGTCCGGTGGCTCACGC 
CTGTAATCCCAGCAATTTGGGAGTCCGAGGCGGGCGGATCACTCGAGGTCAGGAGTTCCAGACCAGCCTG 
ACCAAAATGGTGAAACCTCCTCTCTACTAAAACTACAAAAATTAACTGGGTGTGGTGGCGCGTGCCTGTA 
ATCCCAGCTACTCGGGAAGCTGAGGCAGGTGAATTGTTTGAACCTGGGAGGTGGAGGTTGCAGTGAGCAG 
AGATCACACCACTGCACTCTAGCCTGGGTGACAGAGCAAGACTCTGTCTAAAAAACAAAACAAAACAAAA 
CAAAACAAAAAAACCTCTTAATATTCTGGAGTCATCATTCCCTTCGACAGCATTTTCCTC 
GCCCCAGAAATCAGTGTTGGCCATGATGACAACTACAGAAAAACCAGAGGCAGCTTCTTTGCCAAGACCT 
TTCAAAGCCATTTTAGGCTGTTAGGGGCAGTGGAGGTAGAATGACTCCTTGGGTATTAGAGTTTCAACC^ 
TGAAGTCTCTAACAATGTATTTTCTTCACCTCTGCTACTCAAGTAGC 

CTAGGCCCCCGGGTGTGAAGCACAGACCCCTTCCAGGGGTTTACAGTCTATTTGAGACTCCTCAGTTCTT 
GCCACTTTTTTTTTTAATCTC^ 

CCCCTTTTGCATTCTCCCTCCTO^ 

CTGOTCAGGAGACCTGGAGGAGCAGAGGATAAOTAGCATCTCAGGTTAAGTGT 
ATGACTAATTCTTGCATATTTTGTAACTTCCATGTGAGGGTTTT^ 
AACAGAGATGAGGTGGTATOTTCACGTAGAACATTGGTATTCGCTTC 
ATTTCTCTTTCTTOACAAGATGGGTCCAGGATTCCTCTTTO 
TTTGTGTCTTACATTGGTAGCCAGCC^^ 

CATTCTCACCTATCCACACAACATATCCGTATATATCCCCTCTACTCTTACTTCCCCCAAATTTAAAGAA 
GTATGGGAAATGAGAGGCATTTCCCCCACCCCATTTCTCTCCTCACACACAGACTCATATTACTGGTAGG 
AACTTGAGAAeTTTATTTCCAAGCTGTTCAAACATTTACCAATCAT^ 
ATTCCTGCTCOTAGGGGAGGGGAGATAAGAAACCCTCACTCTCTACAGGTTTGGGTA 
GCTTCCATGGCCGTCTAGAAGCATGGTC^ 

ATGTAAAGTTATTCTTGAAGTCAGATTGAGGCTGGGAGACAGCCGTAGTAGATGTTCTA 



30 



35 



40 



45 



50 



55 



60 



DEX-0360 217 PATENT 

TGTTCTC^AGAAAGAATATTTGGTTCT^ 

TTCTGGGAAGCAAAACCCATGCCTCCCCCTAGCCATTTO • - 

GGATGCTGTGAAATTCCCAACAAACATTGATGCTGACAGTCATGCAGTCTGGGAGTGGGGAAGTGATCTT 
TTGTTCCCATCCTCTTCTTTTAGCAGTAAAATAGCTGAGGGAAAAGGGAGGGAAAAGGAAGTTATGGGAA 
5 TACCTGTGGTGGTTGTGATCCCTAGGTCTTGGGAGCTCTTGGAGGTGTCTGTATCAGTGGATTTCCCATC 
CCCTGTGGGAAATTAGTAGGCTCATTTACTGTTTTAGGTCTAGC^ 
TAAGCAAACCCAGTGTCAGGATGGTAATTCTTATTCTOT 
ACTGAAGGGATATGTGAAACAATGTTAACATTTTTGGTAGTCTTC 
TCTTATAGGAAAGCTTGAGTAAAATAAATATTGTCTTTTTGTATGTCA 

10 

>DEX0360_057.nt.l 

CGGGCTGCAGGAATTGGCACGAGGAGCGCGACACATCCTGGAGCTGGCGGGCGCCGCAGCAAATGGGACC 
AACCAGCTCCAGCCCCACTTCTCTTCCTCCCGCCAGCGGCCCCAGGTGGGGAGGTCACCAGCAGTGGGGG 
AAGTCCTGGGGGCACCACAGCTGCTCCTTCAGGAGCCTTGGATGCTGCTGCTGCTGTGGCTGCCAAGATT 

1 5 AATGCCATGCTCATGGCAAAAGGGAAGCTGAAACCAACTCAGAATGCTTCTGAGAAGCTTCAGGCTCCTG 
GCAAAGGCCTAACTAGCAATAAAAGCAAGGATGACCTGGTGGTAGCTGAAGTAGAAATTAATGATGTGCC 
TCTCACATGTAGGAACTTGCTGACTCGAGGACAGACTCAAGACGAGATCAGCCGACTTAGTGGGGCTGCA 
GTATCAACTCGAGGGAGGTTCATGACAACTGAGGAAAAAGCCAAAGTGGGACCAGGGGATCGTCCATTAT 
ATCTTCATGTTCAGGGCCAG^CACGGGAATTAGTGGACAGAGCTGTAAACCGGATCAAAGAAATTATCAC 

20 CAATGGAGTGGTTCACCAGCCAGCACCCATCGCTCAGTTGTCTCCAGCTGTTAGCCAGAAGCCTCCCTTC 
CAGTCAGGGATGCATTATGTTCAAGATAAATTATTTGTGGGTCTAGAACATGCTGTACCCACTTTTAATG 
TCAAGGAGAAGGTGGAAGGTCCAGGCTGCTCCTATTTGCAGCACATTCAGATTGAAACAGGTGCCAAAGT 
CTTCCTGCGGGGCAAAGGTTCAGGCTGCATTGAGCCAGCATCTGGCCGAGAAGCTTTTGAACCTATGTAT 
ATTTACATCAGTCACCCCAAACCAGAAGGCCTGGCTGCTGCCAAGAAGCTTTGTGAGAATCTTTTGCAAA 

25 CAGTTCATGCTGAATACTCTAGATTTGTGAATCAGATTAATACTGCTGTACCTTTACCAGGCTATACACA 
ACCCTCTGCTATAAGTAGTGTCCCTCCTCAACCACCATATTATCCATCCAATGGCTATCAGTCTGGTTAC 
CCTGTTGTTCCCCCTCCTCAGCAGCCAGTTCAACCTCCCTACGGAGTACCAAGCATAGTGCCACCAGCTG 
TTTCATTAGCACCTGGAGTCTTGCCGGCATTACCTACTGGAGTCCCACCTGTGCCAACACAATACCCGAT 
AACACAAGTGCAGCCTCCAGCTAGCACTGGACAGAGTCCGATGGGTGGTCCTTTTATTCCTGCTGCTCCT 

30 GTCAAAACTGCCTTGCCTGCTGGCCCCCAGCCCCAGCCCCAGCCCCAGCCCCCACTCCCAAGTCAGCCCC 
AGGCACAGAAGAGACGATTCACAGAGGAGCTACCAGATGAACGGGAATCTGGACTGCTTGGATACCAGGT 
TAAATAAAATACCCTGTTTTCCTATCTTCACCTTATTCTTCTACTATATTCTCCCTTTAAAAAAGATAAA 
TTCACATCATTCTCCCAGTACTAGGATTTC^ 

TCAACAGACTCTTGAAAGCCTCTGAGAGTTCTTACTTTCTTATACATCTCACTCAAAGCTCTTGATCTAC 
35 CAGTATGTGGTTTGTATTTAAAACCTTGGCra^ 

AGAGTGATATCTCCCTCCAGTCTCCCCACCCCTCAAGACTGCTAGAAAAGGAGTGATTCTGTACATGTAA 

TTGTAAAGTTAGCCACTAAAGTTAAAAAGATTCTTAATTTGTAGTTTTGGTGCAA 

CTTTCCATTTTGCCAGAATCCTTGAATCATTCTTTAAACCAAAGCATTTTTOT 

TTATAGAAACTAGTGGAGCTATGGGCAGTCAGTTAAAAACAGGCCATAGATAGCATAATGAATTATAACA 
40 CCCCTGTCCAAGTCCTATAGAGAAAAAAAAAAATCCCTACTTTTGAOTACAGTTACACAGCAGATCCCAA 
AGAGCTTTGTAGTAGTTTAACGTACTACAACTTATCAGAAAGATGAGGCACTTGACAGTTACATTAAGGA 
GCTAAAGTCAATACGGCAGTTGTAGATTTGCTAATGCCACTGTATTTTTCTGCTCATAGCATGGACCCAT 
TCATATGACTAATTTAGGTACAGGCTTCTCCAGTCAGAATGAGATTGAAGGTGCAGGATCGAAGCCAGCA 
AGTTCCTCAGGCAAAGAGAGAGAGAGGGACAGGCAGTTGATGCCTCCACCAGCCTTTCCAGTGACTGGAA 
45 TAAAAACAGAGTCCGATGAAAGGAATGGGTCTGGGACCTTAACAGGGAGCCATGGTGAGTGTGATATAGC 
TGGGGGAACAGGGGAGTGGCTAAGACTGGTCTAAAGCTATTAGTTTTCTCAGCCGGGCGCAGTGGCTCAC 
GCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACCTAAGGTCAGGAGTTCAAGACCAGCT 
TGGCCAACATAGTGAAATCCCATCTCTACTAAAAATACAAAAACTAGCGGGCATGGTGGTGGGCGCCTGT 
AATTCCAGCTACTCAGGGGGTTGAGGCAGGAGAATCGCTTCAACCTGGGAGGCAGAGGTTGCAGTGAGCC 
50 AAGATCAGACCACTGCCCTCCAGCCTGGGCAATAGAGCAAGACTCCATCTCATAAATAAATAAATACATA 
AATAAAGCTATTAATTTTCTAACCTGATGTTCATTCAGGTGTTTAATCCAA 

AGTGAAAATACTTTTGGGCTGGG^ACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTG 
GGCGGATAACCTGAGGTCAGGAGTTTGAGACCAGCGTGGCTAACACGGTGAAACCCCGTCTCTACTAAAA 
ATAGAAAAATTAAGCTGGGCATGGTGGTGGATGCCTGTAATTCCAGCGGCTTGGA 

55 AATCACTTGAACTTGGGAGGTGGAGGTTGCAGTGAGCCAAGATC 

TAGAGTGAGACTCTGTCTCAAAAAAAAAGAAAGAGAAAGAGAAAATAGTTTCTAAAAAATTGTA 
CAACCTTTTATTTCCAACAAACGTGTGCCGAGAGAGAGAGAGAGAAAATAGTTTTAAAAAAATTGTATAC 
AGACAACCTTTTGTTTCCAACCAACGTGTATCTAGAAAAGAGTTAGTCGACTTATTTTAT^ 
AGTGAATAGTAATGAGTGGTAGGTCATTTCAAAATCCTGTTGCCTATATTATGTGAATACCA 

60 TCTGATACGGACTTAATAAAGGTTGATTTTGCTTTATATTGGGAGCTGAGCCACACCTCCCCT 
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CTATTGGTCAGTAATGGTCAGTO 
TCCTGTAGAGGTACATGGGATATTTTAOT^ 
TTTTTCTTTTCTTAACTTCTTTTCT^ 
TGCTAACTTTCCTTTTTTTCTTTTTTTTTCTTT 

TGGTTCTGGTGGATTCACATTTGCTGATGCTGGTGCTGTTTTTCXSTGTGATCT^ 

CCATTGACCCTGTGACCTCAAAATGGTGTCCAACTAACCACTTAAAATTAACATCTTTTOT 

GAATTTATGGTATTTTTTTTTTTCC^^ 

ATCCAGCCAAGAAGATGAAAACTACAGAGAAGGGATTTGGCTTGGTGGCTTATGCTGCAGATTCATCTGA 
TGAAGAGGAGGAACATGGAGGTCATAAAAATGCAAGTAGTTTTCCACAGGGCTGGAGTTTGGGATACCAA 
TATCCTTCATCACAACCACGAGCTAAACAACAGATGCCATTCTGGATGGCTCCCTAGGAAACAGTGGAAC 
AGAGTTTTGACCCTCAGTGACTCTTCTTAGCAATAATGCATGCATTTGATTTAAC7^AGACTCTGGGGCCT 
GTGCTGGGAACCATCTGGACCTTTGCAGAAGTTAGAGAT 

AACAACCACAAAAATCCTTATTTCTGCAGTGGCATAGAATCTGTTAAAATTTAATTAGAATCACAAATTT 
ATCTCAGAAGCTTTTTAACAGTTGGTGAAATGTGCTTGTCCAACAAAGCATCCTAACAGGGTCGTTCCCA 
TACACATTTGACCTGGTCAGCCTTTTCCAGGTGAATAGCCCCAGTTCTGACATAAAGAAAGTTTTATTTG 
TATTTTACTACTGTTTGGTCAATTTTGATATATAACTGGCT * 
GGAAATGATTTTAAGACCGTCCTTTTCAGTATTTAATO 

TTATTTCTGTTOTGGAAAATGCTGTCTCATTTAAAACTCTTGGATATAGCTGGAT^ 
GAAATTATTTTTTCATTGTGTTTTTTAATTGGGGTGATCC 

ATAGCCATTACTGTTTTTATTGCCCTTCTAAGATCCTGTCTTCAGCTGGGTCAGAGAAAACTTCTTGACT 

AAAACTGGTCAGAACTCATCACAGAAATGAAATACAGTGGTOTCTCTCTCCCAGAACTGGTTGCAGCTAA 

AACAGAGAGATCTGACTGCTGGCTATAGGATTTTGGACTTAATGACTGAAATTGCAAATTGTCCTTTTTC 

TTGGCATTACAGATTTTGCCAAAATAACTTTTTGT^^ 

CTGCTGAACCAGGAATAGTTTGAGATATTGAACTGTC^ 

TTTGTATAAACTTATCCTCTGGTTTCCTATATGTTGTAAATATTTAGACCATAATTTCATTATAAATAAA 
TCTATAAATATTC 

>DEX0360_057,nt.2 

CACCCAGCTTGCCCCATTGATTTGGATAGACGAGACCACATTTGTTTATAACCTATTAGACAACCAGCAA 
AAAGGAATTCTGTTCTTAAATATTGGGTTATCTCAATAGACTGGAAAATAATGGTAGTGAATCCATAAGA 
ACAGATTTGATCTGAACTCTGTGGGCCAGTTGACTTTTAAAATC 

TAAAGCATGTTCTGAGACATTAGCTAGCAAAAACCCTTCTAATGTATATAGTCCCTTTTGGTTATTTGGA 
AACTTGAAACATTACAAATTAGATCTGGTGACCCATTTGACT 

CATCCTTTTTTGTTTCTCTTTATAGGGATCGTCCATTATATCTTCATGTTCAGGGCCAGACACGGGAATT 

AGTGGACAGTAAGTAATGTTTTTGGCTCACGTAGCACTTTTTGTGAAGAGCAAAGTACAGGGCTCTGTAT 

AGCAAGTTGGCAAAGTGTCCCTGATGGCTGTTCTAACCCTTGTTCATGAACTATACACGAATTTGTATGG 

GAGTTTAGAGGGATGGAGAGCCACATATTTGGGTAACGTATAAAGCAGATTTACGGTGAATAATTGAACA 

CTGGCCTGCCTGGGCACTAGTCAGTTCATTCCATTCAGTTTTACTGTCTGTGTTTTTCTAAGGAGCTGTA 

AACCGGATCAAAGAAATTATCACCAATGGAGTGGTAAAAGCTGCCACAGGAACAAGTCCAACTTTTAATG 

GTGCAACAGTAACTGTCTATCACCAGCCAGCACCCATCGCTCAGTTGTCTCCAGCTGTTAGCCAGAAGCC 

TCCCTTCCAGTCAGGGATGCATTATGTTCAAGATAAATTATTTGTGGGTCTAGAACATGCTGTACCCACT 

TTTAATGTCAAGGAGAAGGTGGAAGGTCCAGGCTGCTCCTATTTGCAGCACATTCAGATTGAAACAGGTG 

CCAAAGTCTTCCTGCGGGGCAAAGGTTCAGGCTGCATTGAGCCAGCATCTGGCCGAGM 

TATGTATATTTACATCAGTCACCCCAAACCAGAAGGCCTGGCTGCTGCCAAGAAGCTTTGTGAGAATCTT 

TTGCAAACAGTTCATGCTGAATACTCTAGATTTGTGAATCAGATTAATACTGCTGTACCTTTACCAGGCT 

ATACAC^^CCCTCTGCTATAAGTAGTGTCCCTCCTCAACCACCATATTATCCATCCAATGGCTATCAGTC 

TGGTTACCCTGTTGTTCCCCCTCCTCAGCAGCCAGTTCAACCTCCCTACGGAGTACCAAGCATAGTGCCA 

CCAGCTGTTTCATTAGCACCTGGAGTCTTGCCGGCATTACCTACTC 

ACCCGATAACACAAGTGCAGCCTCCAGCTAGCACTGGACAGAGTCCGATGGGTGGTCCTTTTATTCCTGC 
TGCTCCTGTCAAAACTGCCTTGCCTGCTGGC^ 

CAGCCCCAGGCACAGAAGAGACGATTCACAGAGGAGCTACCAGATGAACGGGAATCTGGACTGCTTGGAT 

ACCAGGTTAAATAAAATACCCTGTTTTCCTATC 

AGATAAATTCACATCATTCTCCCAGTACTAGGATT^ 

ATCCTATTCAACAGACTCTTGAAAGCCTCTGAGAGTTC 

GATCTACCAGTATGTGGTTTGTATTTAAA^ 

AAAAAAGAGAGTGATATCTCCCTCGAGTCTCCCCACCCCTC 

CATGTAATTGTAAAGTTAGCCACTAAAGTTAAAAAGATOCTT 

GAAGTACCTTTCCATTTTGCCAGAATCCTTGAATCATTCTTTAAACCAAAG 

GCTAGGTTTATAGAAACTAGTGGAGCTATGGGCAGTCAGTTAAAAACAGGCCATAGATAGCATAATGAAT 
TATAACACCCCTGTCCAAGTCCTATAGAGAAAAAAAAAAATCCCTACTTTTGACTACAGTTACACAGCAG 
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ATCCCAAAGAGCTTTGTAQTAGTTTAACGTACTACAACTTATCAGAAAGAT 
- TTAAGGAGCTAAAGTCAATACGGCAGTTGTAGATTTGCTAATGCCACTGTATTTTTCTGCTCATAGCATG 
GACCCATTCATATGACTAATTTAGGTACAGGCTTCTCCAGTCAGAATGAGATTGAAGGTGCAGGATCGAA 
GCCAGCAAGTTCCTCAGGCAAAGAGAGAGAGAGGGACAGGCAGTTGATGCCTCCACCAGCCTTTCCAGTG 
5 ACTGGAATAAAAACAGAGTCCGATGAAAGGAATGGGTCTGGGACCTTAACAGGGAGCCATGGTGAGTGTG 
ATATAGCTGGGGGAACAGGGGAGTGGCTAAGACTGGTCTAAAGCTATTAGTTTTCTCAGCCGGGCGCAGT 
GGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACCTAAGGTCAGGAGTTCAAG 
ACCAGCTTGGCCAACATAGTGAAATCCCATCTCTACTAAAAATACAAAAACTAGCGGGCATGGTGGTGGG 
CGCCTGTAATTCCAGCTACTCAGGGGGTTGAGGCAGGAGAATCGCTTCAACCTGGGAGGCAGAGGTTGCA 
10 GTGAGCCAAGATCAGACCACTGCCCTCCAGCCTGGGCAATAGAGCAAGACTCCATCTCATAAATAAATAA 
ATACATAAATAAAGCTACTAACTTTCTAACCTGATGTTC 

GTTGGCCAGTGAAAATACTTTTGGGCTGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGC 
CAAGGTGGGCGGATAACCTGAGGTCAGGAGTTTGAGACCAGCGTGGCTAACACGGTGAAACCCCGTCTCT 
ACTAAAAATAGAAAAATTAAGCTGGGCATGGTGGTGCATGCCTGTAATTCCAGCGGCTTGGAAGGCTGAG 
1 5 GCAGGAGAATCACTTGAACTTGGGAGGTGGAGGTTGCAGTGAGCCAAGATCACACCACTGC ATTCCAGCC 
TGGGCACTAGAGTGAGACTCTGTCTCAAAAAAAAAGAAAGAGAAAGAGAAAATAGTTTCTAAAAAATTGT 
ATACAGACAACCTTTTATTTCCAACAAACGTGTGCCGAGAGAGAGAGAGAGAAAATAGTTTTAAAAAAAT 

TAGCATCAGTGAATAGTAATGAGTGGTAGGTCATTTCAAAATCCTGTTGCCTATATTATGTGAATACCAG 
20 GAGGTCATCTGATACGGACTTAATAAAGGTTGATTTTGCTTTATATTGGGAGCTGAGCCACACCTCCCCT 

TATAACTCTATTGGTCAGT7VATGGTCAGTTTGTGGCTGTTAGGAAAATGTTGCCTTTTAGCATTCCAGAA 

CTCTAAATCCTGTAGAGGTACATGGGATATTTTATTCTTTGCCTGTACTCATAAAAATGAACAGAAGAAA 

ATACGTTTTTTTCTTTTCTTAACTTCT^ 

ACTCACTTGCTAACTTTCCTTTTTTTCTTT 
25 TCTTACATGGTTCTGGTGGATTCACATTTGCTGATGCTGGT 

TGGGTGACCATTGACCCTGTGACCTCAAAATGGTGTCCAAOT 

CTAGATTATCCAGCCAAGAAGATGAAAACTACAGAGAAGGGATTTGGCTTGGTGGCTTATGCTGCAGATT 
CATCTGATGAAGAGGAGGAACATGGAGGTCATAAAAATGCAAGTAGTTTTCCACAGGGCTGGAGTTTGGG 
30 ATACCAATATCCTTCATCACAACCACGAGCTAAACAACAGATGCCATTCTGGATGGCTCCCTAGGAAACA 
GTGGAACAGAGTTTTGACCCTCAGTGACTCTTCTTAGCAATAATGCATGCATTTGATTTAACA^ 
GGGGCCTGTGCTGGGAACCATCTGGACCTTTGCAGAAGTTAGAGATTCAGTGCCCCCCTTTCTT^^ 
GTTCCTTAACAACCACAAAAATCCTTATTTCTGCAGTGGCATAGAATCTGTTAAAATTTAATTAGAATCA 
CAAATTTATCTCAGAAGCTTTTTAACAGTTGGTGAA^ 

35 GTTCCCATACACATTTGACCTGGTCAGCCTTTTCCAGGTGAATAGCCCCAGTTCTGACATAAAGAAAGTT 
TTATTTGTATTTTACTACTGTTTGGTCAATTTTGATATATAACTGGTTACAAACA 

TTAGTGGGGAAATGATTTTAAGACCGTCCTTTTCAGTATTTAATTCTGACAGATCTGCATCCCTGTTTTG 
TTTTGGATTATTTCTGTTTTGGAAAATGCTGTCTCATTTAAAACTGTTGGATATAGCTGGATC 
GGAAAATGAAATTATTTTTTCATTGTGTTTTTTA^ 
40 TGGTCTCATAGCCATTACTGTTTTTATTGCCCTTCTAAGATCCTGTCTTCAGCTGGGTCA 

CTTGACTAAAACTGGTC^GAACTCATCACAGAAATGAAATACAGTGGTCTCTCTCTCCCAGAACTGGTTG 
CAGCTAAAACAGAGAGATCTGACTGCTGGCTATAGGATTTTGGACTTAATGACTGAAATTGCAAATTGTC 
CTTTTTCTTGGCATTAGAGATTTTGCCAAAATAACTT^ 

AGCTAGTCTGCTGAACCAGGAATAGTTTGAGATATTGAACTGTCATTTTTGCACATT^ 
45 GGCTGGCTTTGTATAAACTTATCCTCTGGTTTCCTATATGTTGTAAATA 
AAATAAATCTATAAATATTC 
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GGCAAAAAAAAATTTAATTTTGGCAGATTGTGCTATTTAG 
50 ATTGCATTTTACTTTTGACTAAAATTTCCAGAATTATGTGTGG 
CTACTCCCTTACAATAAAAATTTTAAATTAAGTAACAAAATCT 
CTGTTTTGGGACTCTACGACCTAGGTACCAT^ 

ACTAGTTGTGCTAATATTTTTACTTGTTAGTCAAAGGAAATGAAGTCATAATAGTTTTCCTT 

GAGACTTTAGAAGACAGCTTTCCATCGACACTAGGCCCTTTAGACCAGCCTCTGAAGGGAATCCTAGCGA 
55 TGATCCTGAGCCTTTGCCAGCACATCGGCAGGCACTTGGAGAGAGGCTTTATCCTCGTGTACAAGCAA 

CAACCAGTGTGTACTGTGTACTTAGTTACCTCTTAACTGGCTG 

ATGGTGTTTAAAAAAAATTGTCAGCTACTGGCAAAACC^ 

AAGAAGGAAGCTCAGGAGAGAATAAGGCAGTGTTTACTGAAGGGTAACTC^ 

TCCTCCACCCACCTTATGTTGGGAC^CTC^ 
60 CATTATATTTATTGTATCTTCATTTGAACAAATTATTACTACTTTTGGAGCAGACTT^ 
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GTTTTTCTTTATATGATATGAAACACAAATTAGTTATGTTTTTTGTC^rTTATGCATAA 
ATTTTATAGTGAAAGAATAACAGAAAACTATTATTTCTTCCAGCAAGTCCTCATCCTTAA^ 

AAAAAAATATGGAAATTGAGTATATGTATGTTTAACTCAGAGATATA 
^TACAAATATTATAAGTAGCC^^ 

CTCTATAATTGATCTTCCAGTTTCATAA^ 

TTCTTATTTTATTTTTTTTTTAAATAAAAGATTGTAGATGTAATTAGACAAGAGGTTTO 

AAGTAACATTTGTTCATCATTTACAGGCATTTGCAAGTAAAATCACTGGCATGTTGTTGGAATTATCCCC 

AGCTCAGCTGCTTCTCCTTCTAGCAAGTGAGGATTCTCTGAGAGCAAGAGTGGATGAGGCCATGGAACTC 

ATTATTGCACATGGACGGGAAAATGGAGCTGATAGTATCCTGGATCTTGl^TTAGTAGACTCCTCAGAAA 

AGGTACAGCAGGAAAACCGAAAGCGCCATGGCTCTAGTCGAAGTGTAGTAGATATGGATTTAGATGATAC 

AGATGATGGTGATGACAATGCCCCTTTGTTOTACCAACCTGGGAAAAGAGGATTTTAT 

GGCAAGAACACAGAAGCAAGGTXGAATTGTTTCAGAAACATTGGCAGGATTCTTGGACTATGTCTGTTAC 

AGAATGAACTATGTCCTATCACATTGAATAGACATGTAATTAAAGTATTGCTTGGTAGAAAAGTCAATTG 

GCATGAl^TTTGCTTTTTTTGATCCTGTAATGTATGAGAGTTTGCGGCAACTAATCCTCGCGTCTCAGAGT 

GAGGACAGGTTGAACTCATTCCTAATGGTGTAAATATACCAGTCACTCCACAGAATGTATATGAGTATGT 
GCGGAAATACGCAGAACACAGAATGTTGGTAGTTGCAGAACAGCCCTTACATGCAATGAGGAAAGGTCTA 
CTAGATGTGCTTCCAAAAAATTCATTAGAAGATTTAACGGCAGAAGATTTTAGGCTTTTGGTAAATGGCT 
GCGGTGAAGTCAATGTGCAAATGCTGATCAGTTTTACCTCTTTCAATGATGAATCAGGAGAAAATGCTGA 
G i AG ^™ GC ^ CAAGCG ^ GGTOC ^ 

CTTGTTTACTTTTGGACATCAAGCCCATCACTGCCAGCCAGTGAAGAAGGATTCCAGCCTATGCCCTCAA 

TCACAATAAGACCACCAGATGACCAACATCTTCCTACTGCAAATACTTGCATTTCTCGACTTTACGTCCC 

AC^ATTCCTCTAAACAGATTCTCAAACAGAAATTGTTACTCGCCATTAAGACCAAGAATTTTGGTTTT 

GTGTAGAGTATAAAAAGTGTGTA1TGCTGTGTAATATTACTAGCAAATTTTGTAGATTTTTTTCCATTTG 
TC^AAAAGTTTATGGAAGTTAAra^ 

CATTCCTTGCTGAGTTTATAGCTTAAAGGCC^AAGGAGCACTAGCAACATTTGGCTATATTGGTTTGCTA 

CTTTTTGCTGAGGGGGAAAAAATGTAAATGTTCTGAAAATTCACTGCTGCCTTTGTGGAAACTGTTTCAG 
CAAAGGTTCTTGTATAGAGGGAATAGGGAATTTCAAAATAAAAAATTAAGTATGTTCTGTGTTTTCATTT 
TAACTTTTTTTATGGTGTTTAATTTGTGGTTGGCTGCAACTGTGTATCATGTATATGGAACTTGTAAAAA 
A ^^ T 22 ACA ^ AGATC ^ AAGAGATCAAATCACTTOTACCTATAAAAA CCACTTO 

GGCACTTTTTTTGTACATATGATGGGGCCAATGCAC^ 

CCCTATTTCAATGAGCAGTCAGTCTCAAGAGGTTACTGCACTTCAGTTCTAACTAGACATTTGTACTAAG 

g t a j!^ agctato t a ^^ 

ATm^GATACAO-raTGGAAAATTTTAAATGTTCGTGAGCAGC 

ACAATAGTTTTTATTTATGTAGTTGTACATTTTTAAACTAAGGGCAATACACTGACATC^ 
AAAAATTTTGACTTAAAGAACTGGAAGTTTATATACACCTGGACTATAAGAAACAGAAGAAAATCAGTCC 

AG ^ GA ^T G I GACCCCOTACTTGGCATAGGAAGm ^ 

ATGACCTATTAATTATGTAGCCTAGGATTAATATCCCAAAATTACTCTGGTTTAAGTAGCTTTATTCAGT 
GGC ^ AA I AACACTCTTOTC ^^ 

AAATGAGGAGAGCAATTCTCTGGAATCTCTCCTTTCAGTTCCTTTGTAGGATTTCTGGCCTTGAGGAT^ 
^^ A Z GTTCAAAGGCACTATCCTmATOATATAACTOCC ^CAGAAGACTGAACCACA 
CAGCCCTGTTAACACTAAAAATATTTAAAACTGAATGATAGTAGTGACTCATTGTATTACTTAAAACTTA 
™;!^ CACGCTGTATOAGATCTO ^ 

^^™ GC T A Z TCTCAATAAATCAAATAGTAATOAGATCAAGA 

AAAGATATAAAATTTATACATCACCTTAACCTCTGTATGCACATGATGGGATTGATAAAATATTAAATGA 
GAACAAACTAGATATGATTAGGACATTTGAAACCCTAATTGTGAATTTATTTTTAATAGTTACTGAAATG 
AAAATATTTAAAATAATGCACAATGTCTTAAGTCTTCCTAAATCAAGATTTTGGTTAAAAAATACTTC 
ATAATAGTAAAAGATTTTTTTTTTAAGTAAATCATAAAACGGTTCTAAATGTAAAATAAAGACATGTAAA 

CAAGAATGAACTTTACTGAGTGTTTTCAGAGTTTGCTACTACTATTTTTTTCCCTAAATCATCTGGATAC 
CAAG ^ C ™^ CCAGTAAAATCGATAACTCGGGCAGAC ^ AGAGGG TAOT 

TOAGTAGCTGCCCCCAAACAACATCCCTCCCATAAAGATACTATTTTTACATTTTAAAGGTAGTCAGCAA 
TTCCTATGTTTAAACTCAAGTTGAGATAATCCCTTGAGGCAGTAGTTTCCATGCTTCTGTATGTTGTAAG 
ATTCATTTGTAAAGTTTGTTAATGCAGATTCTTAAGCATTCCTCATCCT 
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15 



20 



25 



TAAGTCTCTGGTGGAGGC^ 
ATATTTCCTTTTTATTTA^ 

GAACTGCTTACAATCTATGGAAAAGTACATCTATTGATAAACTAGTCCTAGGTTGGATTCTTCCTACTGA 
TAAGGGGCTGGTTGGAAGTGC . 

5 

>DEX0360_059.nt.l 

TGGGTTGACCGATGCTGGGCAGCTGAGCGGACCAATCGGCCCCCTAGACTGAGACGTTGGCGTTTGAAAT 
CAGCCAATGGCAGGTCTACACTGGAGCTTCCTCTCCGCCTCCTTCGCCTAGCCTGCGAGTGTTCTGAGGG 
AAGCAAGGAGGCGGCGGCGGCCGCAGCGAGTGGCGAGTAGTGGAAACGTTGCTTCTGAGGGGAGCCCAAG 
10 GTAGGGAGGCGAGGCGACGGTGTGCGGGAGCGGGCTCTCCAGGGACTTCCCGGGTCCGCAACTGGCAGGG 
CCGTTCGATTCGCAGGGGATCCCGTTTCGTTTCTGTTGTTTTCCCTTTATTTTTA 

ACGGGACCCCGGGAGAGGGGAAAGGGAACAGTCTGGGGTCCGGGCATCGCTGTGGGCCGGGCTGGGTTTA 
GGGGGACGGCGGTGCGGGCTGGGCCGGTTTGGGCGCGGCGGGGGCCGGATGATGGGGCGAGTCCGGACCT 
TGGCGGGCGAGTGCTCGGCGCAGGCGCAAGCGCAGAGTCTCCTCGCGGTCGTCCTCTCGGCCCCTCCCTC 
TGGGGGGACCCCCAGTGCCAGGCTGTCAGTGCGCAGCCCCAGCCCGCGGGACCCCTGGGGACTCTGGGCG 
CCTGTTCTGCAGATGACCGGTTCTAACGAGTTCAAGCTGAACCAGCCACCCGAGGATGGCATCTCCTCCG 
TGAAGTTCAGCCCCAACACCTCCCAGTTCCTGCTTGTCTCCTCCTGGGACACGTCCGTGCGTCTCTACGA 
TGTGCCGGCCAACTCCATGCGGCTCAAGTACCAGCACACCGGCGCCGTCCTGGACTGCGCCTTCTACGAT 
CCAACGCATGCCTGGAGTGGAGGACTAGATCATCAATTGAAAATGCATGATTTGAACACTGATCAAG7VAA 
ATCTTGTTGGGACCCATGATGCCCCTATCAGATGTGTTGAATACTGTCCAGAAGTGAATGTGATGGTCAC 
TGGAAGTTGGGATCAGACAGTTAAACTGTGGGATCCCAGAACTCCTTGTAATGCTGGGACCTTCTCTCAG 
CCTGAAAAGGTATATACCCTCTCAGTGTCTGGAGACCGGCTGATTGTGGGAACAGCAGGCCGCAGAGTGT 
TGGTGTGGGACTTACGGAACATGGGTTACGTGCAGCAGCGCAGGGAGTCCAGCCTGAAATACCAGACTCG 
CTGCATACGAGCGTTTCCAAACAAGCAGGGTTATGTATTAAGCTCTATTGAAGGCCGAGTGGCAGTTGAG 
TATTTGGACCCAAGCCCTGAGGTACAGAAGAAGAAGTATGCCTTCAAATGTCACAGACTAAAAGAAAATA 
ATATTGAGCAGATTTACCCAGTCAATGCCATTTCTTTTCACAATATCCACAATACATTTGCCACAGGTGG 
TTCTGATGGCTTTGTAAATATTTGGGATCCATTTAACAAAAAGCGACTGTGCCAATTCCATCGGTACCCC 
ACGAGCATCGCATCACTTGCCTTCAGTAATGATGGGACTACGCTTGCAATAGCGTCATCATATATGTATG 
AAATGGATGACACAGAACATCCTGAAGATGGTATCTTCATTCGCCAAGTGACAGATGCAGAAACAAAACC 
30 CAAGTCACCATGTACTTGACAAGATTTCATTTACTTAAGTGCCATGTTGATGATAATAAAACAATTCGTA 
CTCCCCAATGGTGGATTTATTACTATTAAAGAAACCAGGGAAAATATTAATTTT 

TTGATGGTTTGCTGCATTAAAGGTATTTGGGCAAACAAAATTGGAGGGCAAGTGACTGCAGTTTT 
TCAGTTTTGACCTTGATGATTTTTTGTTTCCACTGTGGAAATAAATGTTTGTAAATAAGTGTAATAAAAA 
35 TCCCTTTGCATTCTTTCTGGACCTTAAATGGTAGAGGAAAAGGCTCGTGAGCCATTTGTTTCTTTTGCTG 
GTTATAGTTGCTAATTCTAAAGCTGCTTCAGACTGCTTCATGAGGAGGTTAATCTACAATTAAACAATAT 
TTCCTCTTGGCCGTCCATTATTTTCTGAAGCAGATGGTTCATCATTTCCTGGGCTGTTA 
GTTAAGGTTAGACTCTTGGGAATC^GCTAGTTTTCAATCTTATTAGGGTGCAGAA^ 

AAACCTCCTAATATCATTTTGTGACTGTAAACAATTATTTATTAGCAAACAATTGATCCCAGAAGGGCAA 

ATTGTTTGAGTCAGTAATGAGCTGAGAAAAGACAGAGCATATCTGTGTATTTGGAAAAATAATTGTAACG 
TAATTGCAGTGCATTTAGACAGGCATCTATTTC 

TAATGAGGTTTACATATTTCTCTGACATTTATATAGTTCTTATGTCCATTTCAGTTGACCAGCCGCTGGT 
GATTAAAGTTAAAAAGAAAAAAATTATAGTGAGAATGAGATTCATTTCAATGTAATGCACTAAAGCAGAA 
CACGAACTTAGCTTGGCCTATTCTAGGTAGTTCCAAATAGTATTTTTGTTGTC 
45 TTAATTTGCAAATGTATGTCTCTGAGTAGGACTTGGACCTTTCCTG 
TTTTTTTAATTCTTTTGATACAGAGAAGGGTCTTT^ 

GTCTGAACCCATCTTTTGAAATGTATTTTCTTCATTGCAGGTCCACCTAATCATCCTGTGA 
CTCTATGGAAAGCTTTGTTTGCTTCCTACAAATACATGCTTATTCCTTAAGGGATGTGTTAGAGTTACTG 
TGGATTTCTCTGTTTTCTGTCTTACAAGAAACTTGTCTATGTACCTTAATACTTTGTTTAGGATGAGGAG 
50 TCTTTGTGTCCCTGTACAGTAGTCTGACGTATTTCCCCTTCTGTCCCCTAGTAAGCCCAGTTGCTGTATC 
TGAACAGTTTGAGCTCTTTTTGTAATATACTCTAAACCTGTTAT 
ACCCTTGAA 

>DEX0360_060.nt.l 

55 GGCGGTTCCGTACAGGGTATAAAAGCTGTCCGCGCGGGAGCCCAGGCCAGCTTTGGGGTTGTCCCTGGAC 
TTGTCTTGGTTCCAGAACCTGACGACCCGGCGACGGCGACGTOTCTTTTGACTAAAAGACAGTGTCCAGT 
GCTCCAGCCTAGGAGTCTACGGGGACCGCCTCCCGCGCCGCCACCATGCCC7VACTTCTCTGGCAACTGGA 
AAATCATCCGATCGGAAAACTTCGAGGAATTGCTCAAAGTGCTGGGGGTGAATGTGATGCTGAGGAAGAT 
TGCTGTGGCTGCAGCGTCCAAGCCAGCAGTGGAGATCAAACAGGAGGGAGACACTTTCTACATCAAAACC 

00 TCCACCACCGTGCGCACCACAGAGATTAACTTCAAGGTTGGGGAGGAGTTTGAGGAGCAGACTGTGGATG 



40 
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GGAGGCCCTGTAAGGTGAGTGCCAGAAGGGGCTOCAGGGTCATGGCGTCATTGCCCT^ 
CCATTTTCCAGGCTAGCAGTTAACTCCTAGCTTCTCTCTGTCCCAGTAGGGAAAATC 

GGGGGCTAGAAAGGGGCTCTCTCCCTTATCCCTCTCACTGCATTGCCCCTGCTATGGGCCCAGCTCACTT 
GGCCACCTGTCTCTTGCAGAGCCTGGTGAAATGGGAGAGTGAGAAO'AAAATGGTCrGTGAG 
5 CTGAAGGGAGAGGGCCCCAAGACCTCGTGGACCAGAGAACTGACCAACGATGGGGAACTGATCCTGACCA 
TGACGGCGGATGACGTTGTGTGCACCAGGGTCTACGTCCGAGAGTGAGTGGCCACAGGTAGAACCGCGGC 
CGAAGCCCACCACTGGCCATGCTCACCGCCCTGCTTCACTOCCCCCTCCGTCCCACCCCCTCC 
ATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTCACTGGGATGCCTCTTGCAGGGTCTTGCTTTCTT^ 
GACCTCTTCTCTCCTCCCCTACACGAACAAAGAGGAATGGCTGCAAGAGCCCAGATCACCCATTCCGGGT 
10 TCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGCCCAGAGCAGGGTCTCTCTAAAGGGG 

AGAATATTTATTTGTTAATTTTATTAAAATGCTTTAAAAAAATAAAAAAAAAAAAAC 

AAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCCGCGGGGCGCGAAAACAGTGGCGTAC 

CTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGACCAACGTGCGCGCCGCGCAGCGGGG 

15 GCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGCCGGCACCACGCCACCACGTCACGGG 

CAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGTCTGCCTAGTTGCTGCTCCCGGTGCC 

GAGCCAAGGCCCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGGCACGCGCGCGGCGTGCAACGCCGGC 

GGCACCCGGCTGGAGGGGGGGAGGCACCGCAACACGGCCGACGCGGCGAAGAGCGGGAACAAACGCACAC 

GACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGACCGCGGCGTGGCAGCAGGCGACGAC 

20 GCCACGAGACGCGCGAGAGCGAGAGACCACTCCGAGGCGCCGGCCCGGGTGTGCCAGGCCCGACGCGTGG 
TGGCC 

>DEX0360_060.nt.2 

GGCGGTTCCGTACAGGGTATAAAAGCTGTCCGCGCGGGAGCCCAGGCCAGCTTTGGGGTTGTCCCTGGAC 

25 TTGTCTTGGTTCCAGAACCTGACGACCCGGCGACGGCGACGTCTCTTTTGACTAAAAGACAGTGTCCAGT 
GCTCCAGCCTAGGAGTCTACGGGGACCGCCTCCCGCGCCGCCACCATGCCCAACTTCTCTGGCAACTGGA 
AAATCATCCGATCGGAAAACTTCGAGGAATTGCTCAAAGTGCTGGGGGTGAATGTGATGCTGAGGAAGAT 
TGCTGTGGCTGCAGCGTCCAAGCCAGCAGTGGAGATCAAACAGGAGGGAGACACTTTCTACATCAAAACC 
TCCACCACCGTGCGCACCACAGAGATTAACTTCAAGGTTGGGGAGGAGTTTGAGGAGCAGACTGTGGATG 

30 GGAGGCCCTGTAAGAGCCTGGTGAAATGGGAGAGTGAGAATAAAATGGTCTGTGAGCAGAAGCTCCTGAA 
GGGAGAGGGCCCCAAGACCTCGTGGACCAGAGAACTGACCAACGATGGGGAACTGATCCTGGTAAGTCCT 
GCCTCCTCCCCACTAATAGCAAACCCAGTGCTACCTTCCAAGATTCTCTGGGAGACCCCAGGGTGCAGGA 
GACTCAAGAACAACCATGGCTGGACTCCGCACCCTGCTGATGGGACTGCTTGAACAGAACTAAGGTGTCC 
CTATCCCATACAGTGCCCTGTGTGAATTAGAAATGGTGTTCCTTTTATGCAAGCAAAGGGCATGTACTGA 

35 GGGATCCCAGCAGTTCTTCAGGGAGATCTTCCTGGCTTGAGGAGGAGGACGGGCCCCAGGGGCTCTATTG 
CTATCCTCCCTCCATTGATGCCTGGGCATTCTGGGACCAGCTCCTGCCTGTTGGTCTTGAGCCAAGAAGC 
AGGTTTGGACCTGGAGGCCAAGCAGAGTACCTCCATTCAACCCTCCTCTCCAAAGCCACAGGACCCCAGG 
GGCCTCTCAGGCTAACAACTACTTCTGTCCTTCCAGACCATGACGGCGGATGACGTTGTGTGCACCAGGG 
TCTACGTCCGAGAGTGAGTGGCCACAGGTAGAACCGCGGCCGAAGCCCACCACTGGCCATGCTCACCGCC 

40 CTGCTTCACTGCCCCCTCCGTCCCACCCCCTCCTTCTAGGATAGCGCTCCCCTTACCCCAGTCACTTCTG 
GGGGTCACTGGGATGCCTCTTGCAGGGTCTTGCTTTCTTTGACCTCTTCTCTCCTCCCCTACACCAACAA 
AGAGGAATGGCTGCAAGAGCCCAGATCACCCATTCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCC 
TAGCCCCAAACCAGCCCAGAGCAGGGTCTCTCTAAAGGGGACTTGAGGGCCTGAGCAGGAAAGACTGGCC 
CTCTAGCTTCTACCCTTTGTCCCraTAGCCTATACAGTTTAGAATATTTATTTO 

45 GCTTTAAAAAAATAAAAAAAAAAAAACAAAAAAAAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCC 
ATGGCGCGGCGACCCGCGGGGCGCGAAAACAGTGGCGTACCTCGCGGCCTCCCCA7UVTTCTCCCCACCCA 
CCTTTAGCGCAGCGACCAACGTGCGCGCCGCGCAGCGGGGGCGGCCGCGACGAGCGCCGGACGCTACGCG 
ACGGACGGCGCGGGCCGGCACCACGCCACCACGTCACGGGCAGCCGCCAGCGCACGCCCGGGCGGCGCCT 
GCTCACAACCGAGGTCTGCCTAGTTGCTGCTCCCGGTGCCGAGCCAAGGCCCGCTACGCACGCCCACGCA 

50 GGGCTGAGGCAGCGGCACGCGCGCGGCGTGCAACGCCGGCGGCACCCGGCTGGAGGGGGGGAGGCACCGC 
AACACGGCCGACGCGGCGAAGAGCGGGAACAAACGCACACGACCCACACCGCAACGGTGAGCAACGACCG 
AGCGGCCAGCGGCGACCGCGGCGTGGCAGCAGGCGACGACGCCACGAGACGCGCGAGAGCGAGAGACCAC 
TCCGAGGCGCCGGCCCGGGTGTGCCAGGCCCGACGCGTGGTGGCC 

55 >DEX0360_060 . nt . 3 

GCCCACCCCAAGCCGGTTTCACAAACTCCGTTTCTTACCGTAAGGT^ 

AGCTGATCACAGGTGTGTCGGGAGCCTAGGAGTCTACGGGGACCGCCTCCCGCGCCGCCACCATGCCCAA 
CTTCTCTGGCAACTGGAAAATCATCCGATCGGAAAACTTC 

GTGATGCTGAGGAAGATTGCTGTGGCTGCAGCGTCCAAGCCAGCAGTGGAGATCAAACAGGAGGGAGACA 
60 CTTTCTACATCAAAACCTCCACCACCGTGCGCACCACAGAGATTAACTTCAAGGTTGGGGAGGAGTTTGA 
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* GGAGCAGAC^TGGATGGGAGGCCCTGTAAGAGCCTGGTGAAATGGGAGAGTGAGAATAAAATG 

GAGCAGAAGCTCCTGAAGGGAGAGG^CCCAAGACCTCGTGGACCAGAGAACTGACCAACGATGGGGAAC 

TGATCCTGACCATGACGGCGJGATGACGTTGTGTGCACCAGGGTCTACGTCCGAGAGTGAGTGGCCACAGG 

TAGAACCGCGGCCGAAGCCCACCACTGGCCATGCTCACCGCCCTGCTTCACTGCCCCCTCCGTCCCACCC 

CCTCCTTCTAGGATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTCACTGK3GATGCCTCTTGCAGGGT 

CTTGCTTTCTTTGACCTCTTCTCTCCTCCCCTACACCAACAAAGAGGAATGGCTGCAAGAGCCCAGATCA 

CCCATTCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGCCCAGAGCAGGGTC 

TCTCTAAAGGGGACTTGAGGGCCTGAGCAGGAAAGACTGGCCCTCTAGCOTCTACCCTTTGTCCCTGTAG 
CCTATACAGTTTAGAATATTTATTTGTTAATTTT^ 

AAAAAAAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCCGCGGGGCGCGAAA 

ACAGTGGCGTACCTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGACCAACGTGCGCGC 

CGCGCAGCGGGGGCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGCCGGCACCACGCCA 

CCACGTCACGGGCAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGTCTGCCTAGTTGCT 

GCTCCCGGTGCCGAGCCAAGGCCCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGGCACGCGCGCGGCG 

TGCAACGCCGGCGGCACCCGGCTGGAGGGGGGGAGGCACCGCAACACGGCCGACGCGGCGAAGAGCGGGA 

ACAAACGCACACGACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGACCGCGGCGTGGCA 

GCAGGCGACGACGCCACGAGACGCGCGAGAGCGAGAGACCACTCCGAGGCGCCGGCCCGGGTGTGCCAGG 
CCCGACGCGTGGTGGCC 



20 >DEX0360_060 .nt . 4 

GGCGGTTCCGTACAGGGTATAAAAGCTGTCCGCGCGGGAGCCCAGGCCAGCTTTGGGGTTGTCCCTGGAC 
TTGTCTTGGTTCCAGAACCTGACGACCCGGCGACGGCGACGTCTCTTTTGACTAAAAGACAGTGTCCAGT 
GCTCCAGCCTAGGAGTCTACGGGGACCGCCTCCCGCGCCGCCACCATGCCCAACTTCTCTGGCAACTGGA 
AAATCATCCGATCGGAAAACTTCGAGGAATTGCTCAAAGTGCTGGGGGTGAATGTGATGCTGAGGAAGAT 
TGCTGTGGCTGCAGCGTCCAAGCCAGCAGTCGAGATCAAACAGGAGGGAGACACTTTCTACATCAAAACC 
TCCACCACCGTGCGCACCACAGAGATTAACTTCAAGGTTGGGGAGG 

GGAGGCCCTGTAAGAGCCTGGTGAAATGGGAGAGTGAGAATAAAATGGTCTGTGAGCAGAAGCTCCTGAA 
GGGAGAGGGCCCCAAGACCTCTAGGATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTCACTGGGATG 
CCTCTTGCAGGGTCTTGCTTTCTTTGACCTCTTCTCTCCTCCCCTACACCAACAAAGAGGAATGGCTGCA 
AGAGCCCAGATCACCCATTCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGC 
CCAGAGCAGGGTCTCTCTAAAGGGGACTTGAGGGCCTGAGCAGGAAAGACTGGCCCTCTAGCTTCTACCC 
TTTGTCCCTGTAGCCTATACAGTTTAGAATATTTATTTGTTAATTTTATTAAAA 

AAAAAAAAAAACAAAAAAAAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCC 
GCGGGGCGCGAAAACAGTGGCGTACCTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGA 
CCAACGTGCGCGCCGCGCAGCGGGGGCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGC 
CGGCACCACGCCACCACGTCACGGGCAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGT 
CTGCCTAGTTGCTGCTCCCGGTGCCGAGCCAAGGCCCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGG 
CACGCGCGCGGCGTGCAACGCCGGCGGCACCCGGCTGGAGGGGGGGAGGCACCGCAACACGGCCGACGCG 
GCGAAGAGCGGGAACAAACGCACACGACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGA 
CCGCGGCGTGGCAGCAGGCGACGACGCCACGAGACGCGCGAGAGCGAGAGACCACTCCGAGGCGCCGGCC 
CGGGTGTGCCAGGCCCGACGCGTGGTGGCC * 



>DEX03 60_060 .nt . 5 

GTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGCCCAGAGCAGGrGTCTCTCTAAAGG 
GGACTTGAGGGCCTGTAAGAGCCTGGTGAAATGGGAGAGTGAGAATAAAATGGTCTGTGAGCAGAAGCTC 
CTGAAGGGAGAGGGCCCCAAGACCTCGTGGACCAGAGAACTGACCAACGATGGGGAACTGATCCTGACCA 
TGACGGCGGATGACGTTGTGTGCACCAGGGTCTACGTCCGAGAGTGAGTGGCCACAGGTAGAACCGCGGC 
CGAAGCCCACCACTGGCCATGCTCACCGCCCTGCTTCACTGCCCCCTCCGTC^ 

ATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTCACTGGGATGCCTCTTGCAGGGTC 

GACCTCTTCTCTCCTCCCCTACACCAACAAAGAGGAATGGCTGCAAGAGCCCAGATCACCCATTCCGGGT 

TCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGCCCAGAGCAGGGTCTCTCTAAAGGGG 

ACTTGAGGGCCTGAGCAGGAAAGACTGGCCCTCTAGCTTCTACCCTTTGTCCCTGTAGCCTATACAGTTT 

AGAATATTTATTTGTTAATTOTATTAAAATGCTTTAAAAAAATA^^ 

AAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCCGCGGGGCGCGAAAACAGTGGCGTAC 
CTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGACCAACGTGCGCGCCGCGCAGCGGGG 
GCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGCCGGCACCACGCCACCACGTCACGGG 
CAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGTCTGCCTAGTTGCTGCTCCCGGTGCC 
GAGCCAAGGCCCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGGCACGCGCGCGGCGTGCAACGCCGGC 
GGCACCCGGCTGGAGGGGGGGAGGCACCGC7VACACGGCCGACGCGGCGAAGAGCGGGAACAAACGCACAC 
GACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGACCGCGGCGTGGCAGCAGGCGACGAC 
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GCCACGAGACGCGCGAGAGCGAGAGACCAGTCCGAGGQGCCGGCCCGGGTGTGCCAGGCCCGACGCGTGG 
TGGCC- ~. - . 

>DEX0360_060.nt.6 

5 GATTCAAGTG CTGGCTTTGCGTCCGCTTCCCCATCC ACTTACTAGCGCAGGAGAAGGC TATCTCGGTCCC 
CAGAGAAGCCTGGACCCACACGCGGGCTAGATCCAGAGAACCTGACGACCCGGCGACGGCGACGTCTCTT 
TTGACTAAAAGACAGTGTCCAGTGCTCCAGCCTAGGAGTCTACGGGGACCGCCTCCCGCGCCGCCACCAT 
GCCCAACTTCTCTGGCAACTGGAAAATCATCCGATCGGAAAACTTCGAGGAATTGCTCAAAGTGCTGGGG 
GTGAATGTGATGCTGAGGAAGATTGCTGTGGCTGCAGCGTCCAAGCCAGCAGTGGAGATCAAACAGGAGG 
1 0 GAGACACTTTCTACATCAAAACCTCCACCACCGTGCGCACCACAGAGATTAACTTCAAGGTTGGGGAGGA 
GTTTGAGGAGCAGACTGTGGATGGGAGGCCCTGTAAGCACTGCCCCCTCCGTCCCACCCCCTCCTTCTAG 
GATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTC^^ 

TGACCTCTTCTCTCCTCCCCTACACC^^CAAAGAGGAATGGCTGCAAGAGCCCAGATCACCCATTCCGGG 
TTCACTCCCCGCCTCCCCAAGTCAGC^GTCCTAGCCCCAAACCAGCCCAGAGCAGGGTCTCTCTAAAGGG 
15 GACTTGAGGGCCTGAGCAGGAAAGACTGGCCCTCTAGCTTCTACCCTTTGTCCCTGTAGCCTATACAGTT 
TAGAATATTTATTTGTTAATTTTATTAAAATGCTTTAAAAAAATAAAAA 

GAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCCGCGGGGCGCGAAAACAGTGGCGTA 

CCTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGACCAACGTGCGCGCCGCGCAGCGGG 

GGCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGCCGGCACCACGCCACCACGTCACGG 

2\) GCAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGTCTGCCTAGTTGCTGCTCCCGGTGC 

CGAGCCAAGGCCCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGGCACGCGCGCGGCGTGCAACGCCGG 

CGGCACCCGGCTGGAGGGGGGGAGGCACCGCAACACGGCCGACGCGGCGAAGAGCGGGAACAAACGCACA 

CGACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGACCGCGGCGTGGCAGCAGGCGACGA 

CGCCACGAGACGCGCGAGAGCGAGAGACCACTCCGAGGCGCCGGCCCGGGTGTGCCAGGCCCGACGCGTG 
Zo GTGGCC " ^ 

>DEX03 60_060 . nt . 7 

CCCTCTCTGAGTACGGAGTGGTCCCACTGGATCCAGTTCAGGGTTCAATGGAGCTAGGGCCAGCTACGGC 
TCAAGATCTGGGGTCCGCCTGCGGGTGGGGTCGCCAGGTGTCCGGCACCAAGGAGTTGAATGCACCGAGT 

■3U CAGAACCTGACGACCCGGCGACGGCGACGTCTCTTTTGACTAAAAGACAGTGTCCAGTGCTCCAGCCTAG 
GAGTCTACGGGGACCGCCTCCCGCGCCGCCACCATGCCCAACTTCTCTGGCAACTGGAAAATCATCCGAT 
CGGAAAACTTCGAGGAATTGCTCAAAGTGCTGGGGGTGAATGTGATGCTGAGGAAGATTGCTGTGGCTGC 
AGCGTCCAAGCCAGCAGTGGAGATCAAACAGGAGGGAGACACTTTCTACATCAAAACCTCCACCACCGTG 
CGCACCACAGAGATTAACl^CAAGGTTGGGGAGGAGTTTGAGGAGCAGACTGTGGATGGGAGGCCCTGTA 

35 AGCACTGCCCCCTCCGTCCCACCCCCTCCTTCTAGGATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGG 
TCACTGGGATGCCTCTTGCAGGGTCTTGCTTTCTTTGACCTCTO^ 

GAATGGCTGCAAGAGCCCAGATCACCCATTCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGC 

CCCAAACCAGCCCAGAGCAGGGTCTCTCTAAAGGGGACTTGAGGGCCTGAGCAGGAAAGACTGGCCCTCT 
AGCTTCTACCCTTTGTCCCTGTAGCCTATAC^GTTT^^ 

TAAAAAAATAAAAAAAAAAAAACAAAAAAAAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGG 
CGCGGCGACCCGCGGGGCGCGAAAACAGTGGCGTACCTCGCGGCCTCCCCAAATTCTCCCCACCCACCTT 
TAGCGCAGCGACCAACGTGCGCGCCGCGCAGCGGGGGCGGCCGCGACGAGCGCCGGACGCTACGCGACGG 
ACGGCGCGGGCCGGCACCACGCCACCACGTCACGGGCAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTC 
ACAACCGAGGTCTGCCTAGTTGCTGCTCCCGGTGCCGAGCCAAGGCCCGCTACGCACGCCCACGCAGGGC 
TGAGGCAGCGGCACGCGCGCGGCGTGCAACGCCGGCGGCACCCGGCTGGAGGGGGGGAGGCACCGCAACA 
CGGCCGACGCGGCGAAGAGCGGGAACAAACGCACACGACCCACACCGCAACGGTGAGCAACGACCGAGCG 
GCCAGCGGCGACCGCGGCGTGGCAGCAGGCGACGACGCCACGAGACGCGCGAGAGCGAGAGACCACTCCG 
AGGCGCCGGCCCGGGTGTGCCAGGCCCGACGCGTGGTGGCC 

50 >DEX0360_060 .nt . 8 

GTTTGGAAAGGTTGGGGGNCCCCCAAACCCAAGGGGGGTTAAAGGGAAAAACCCCCCCCGGCNCCCGGGG 
GCCCGAAAAAAGCCCACCACTGGCCATGCTC^CCGCCCTGCTTCACTGCCCCCTCCGTCCCACCCCCTCC 
TTCTAGGATAGCGCTCCCCTTACCCCAGTCACTTCTGGGGGTCACTGGGATGCCTCTTGCAGGGTCT 
TTTCTTTGACCTCTTCTCTCCTCCCCTACACCAACAAAGAGGAATGGCTGCAAGA 

TCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCCCAAACCAGCCCAGAGCAGGGTCTCTCT 
AAAGGGGACTTGAGGGCCTCAGCAGGAAAGACTGGCCCTCTAGCTTCTACCCTTTGTCCCTGTAGCCTAT 
ACAGTTTAGAATATTTATTTGTTAATTTTATTAAAA 

AAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCGGCGACCCGCGGGGCGCGAAAACAGT 
GGCGTACCTCGCGGCCTCCCCAAATTCTCCCCACCCACCTTTAGCGCAGCGACCAACGTGCGCGCCGCGC 
AGCGGGGGCGGCCGCGACGAGCGCCGGACGCTACGCGACGGACGGCGCGGGCCGGCACCACGCCACCACG 



40 



45 



55 



60 
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PATENT 



' ^^^ CCGCpAGCG ^ CGCCCG ^ GG ^ GCCTGCTC ACAACCGAG.GTCTGCCTAGTTGCTGCTCC 
^™ G ^ GCC ^ GGCCCGCTACGCACGCCCACGCAGG «^^ 

GGAGG ^ GG ^GAGACGCGCGAGAGCGAGAGACCACTCCGACMCGCCGGCCCGG^ 
>DEX0360_060.nt.9 

GCGGCGCCAGTGTGATGGATGCGGCCGCCCC^CAGGTCCCAGTCACTTCTGGGGGTCACTGGGATGCCT 

GCCCA^TCACCCATTCCGGGTTCACTCCCCGCCTCCCCAAGTCAGCAGTCCTAGCCC^ 

GTCCCTGTAGCCTATACAGTTTAGAATATTTATTTG^ 

AAAAAAAACAAAAAAAAAAAAGAAGAGCCCGGCGCGCGAAACCCGCGTGGCCATGGCGCG^ 

acgtccgcgccgcgcagcgggggcggccg^^^ 

CACCACGCCACCACGTCACGGGCAGCCGCCAGCGCACGCCCGGGCGGCGCCTGCTCACAACCGAGGTCTG 
CC ^ AG " GGTGCTCCCGGTGCCGAGCCAAGGC CCGCTACGCACGCCCACGCAGGGCTGAGGCAGCGGCAC 
f°™™^ CAACGCCGGCGGCACCCGGCTCGAGGGG ^ 

AAGAGCGGGAACAAACGCACACGACCCACACCGCAACGGTGAGCAACGACCGAGCGGCCAGCGGCGACCG 

CGGCGTGGCAGCAGGCGACGACGCCACGAGACGCGCGAGAGCGAGAGACCACTCCGAGGCGCCGGCCCGG 
GTGTGCCAGGCCCGACGCGTGGTGGCC w«>w.w.tbW.cCGG 

>DEX03 60_001 . aa . 1 

J?!*^^?^y PLCFI ' GRFRSI ' TTAFF RE^KSFLLMFDLTSQQ S FLNVRNWMSQLQ ANAYCENPDI VLI GNKA 
DLPDQREVNERQARELADKYGCKLSTLGINKFDEACLSLHQWSECSS 

>DEX0360_002 . aa . 1 

CSSSraiEIQ ^ GDAL ^ GEPSAR ^ARLAVEGTNGIDlSIHVPTSTLVQNSCCSYVVNG 
Dm-PSSPSQVAARPKNTPAPKPIASEPADOTVNGESSSFAPTDNASOTGTPWSEENALSPNCTSTTVED 

GLQtffiETLGRRLRQFRIPSVKVLRSPCCTHSTQQPTPFPRLLRMRKPTDTSNGGPANCPTERRL 
>DEX0360_003 .aa.l 

MGPTCPIXSPSRGPLLCKTGWHSNRLIX3DCGPHTPVSTALSFIAVGMAAPSMKERQVCWGARDEYWKCLD 
ENLEDASQCKKLRSSFESSCPQQWIKYFDKRRDYLKFKEKFEAGQFEPSETTAKS WV ' AKUEXWKCIjD 

>DEX0360_003.aa.2 
>DEX0360_004.aa.l 

KPFFYSEIMELVt^CSAI^CGFIIYDTHSUfflKLSPEEYVI^I 

>DEX03 60_005 . aa . 1 

"?i!^^ L * G J SAE ^™ GLR ^^ 

C ^^™? GCGGPPEG ^^ 

EIWERI^RE^GKWQAIAKHQLQHVFSPSEQDLRLQARRWAETVRLDVLEAVAPERPRCAYCSAEASKRC 
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SRCQNEWyCC^^QVKHWEKHGKTCVLAAQGDRAK . . . . * 

>DEX03 60_0 0 6 . aa . 1 

MDEIEKYQEVEEDQDPSCPRLSRELLDEKEPEVLQDSLDRCYSTPSGYLELPDLGQPYSSAWSIiEEQYIi 

GLALDVDRIKKDQEEEEDQGPPCPRLSRELLEVVEPEVLQDSLDRCYSTPSSCLEQPDSCQPYGSSJ^AL 

EEKHVGFSLDVGEIEKKGKGKKRRGRRSKKERRRGRKEGEEDQNPPCPRLSREIjLDEKGPEVIjQDSIjDRC 

YSTPSGCLEI*TDSCQPYRSAFYVI*EQQRVGLAVDMDEIEKYQEVEEDQDPSCPRIjSRELLDEKEPEVLQD 

SLDRCYSTPSGYI^PDLGQPYSSAVYSLEEQYLGIALDVDKIEKKGKGKKRRGRRSKKERRRGSKEGEE 

DQNPPCPRLSGVLMEVEEPEVLQDSLDRCTSTPSMYFEIiPDSFQHYRSVFYSFEEQHIS 
LMGTSLHLVFQMGVTFPQ 

>DEXO3 60_0O7.aa.l 

mrrrshstrlsaggswsphhllspsysvksrdrkw^ 

LWGSVWSHIMFQNNTGKTGLLVAAHSLQPLHSTVQCWPCNAVA 
>DEX03 60_008. aa.l 

IffiEMKNEAETTSMVSMPLYAVMYPVFWELERVNLSAAQTLRAAFI KAEKENPGLTQDI IMKI LEKKSVEV 

NFTESLLRMAADDWSEYMIERPEPEFQDLNEKARALKQI^ 

SKSFSDTLKTYFKDGKAINVFVSANRLIHQTNLILQTFKTVA 

>DEX03 60_009 . aa . 1 

GRVPIiALGVQTLPQTCDEPKAHTSFQISLSVSYTGSSGRPGRYELFKSSPHSLFPEKMVSSCLDAHTGIS 
HEDLIQVGGPPISLQIHDSPALASASPPLSPVPPLYWERAKSQSCVTGDSHFPCLSISFFY 

>DEX03 60_O09 . aa . 2 

MELDIiSPPHLSSSPEDIX^PAPGTPPGTPRPPDTPLPEEVKRSQPI*LIPTTGRKIjREEERRATSLPSIPNP 
FPELCSPPSQSPILGGPSSARGI^PRDASRPHVVKWSEDGACRSVEVAAGATARHVCEMLVQRAHALSD 
ETWGLVECHPHLALERGIiEDHES WEVQAAWPVGGDSRFVFRKNFAKYELFKS s PHSLFPEKMVS sclda 
HTGISHEDLIQVGGPPISLQIHDSPAIiASASPPLSPVPPLYWERAKSQSCVTGDSHFPCLSISFFY 

>DEX03 60_010 .aa.l 

MSREPTPPLPGDMSTGPIAESWCYTQVKVVKFSYMWTIN 

VNPKGLDDESKDYLS LYLLLVSCPKSEVRAKFKFSLLNAKREETKAMESQRAYRFVQGKDWGFKOT IRRD 
FIiLDEANGLIiPDDKLTLFCEVSVVQDSVNISGHTNT^^ 

FKAHKSVLAARSPVFNAMFEHEMEESKKNRVEINDLDPEVFKEMMRFIYTGRAPNL 
ALERLKVMCEEALCSNLSVEWADT^^ 

METSGWKSMIQSHPHLVAEAFRALASAQCPQFGXPRKRLKQS 
>DEX0 3 60_0 11 . aa . 1 

MFLVLARACQLLQIC LKESLFAYLGLS PPS YTFPAPAAVI PTEAAI YQPSVUtNPRALQPSTAYYPAGTQ 

LFMl^AYYPSPPGSPNSLGYFPTAANLSGVPPQPGTVVRMQGLAYNT 
TNDQARTL PKEWVC I 

>DEX03 60__O12.aa.l 

MVKT^SNPSEKGTKPPSVEDGFQTVPLITPL 
TVTI LVSLALiAFLAC I VFLWYKAFT YLKELNS 

>DEX0360_013.aa.l 

MPEFLEDPSVLTKDKIJCSEIiVANNVTLPAGEQRKDVYVQLYLQHLTARNRPP 

REPTPVI*GSGAAAAGRSRAAVGRKATKKTDKPRQEDKDDLDVTELTNEDLLDQLVKYGVNPGPIVGTTRK 
LYEKKLLKLREQGTESRSSTPLPTI S SSAENTRQNGSNDSDRYSDNEEDSKI ELKIjEKREPLKGRAKTPV 

TLKQRRVEHNQSYSQAGITETEiWTSGSSKGGPLQALTRESTRGSRRTPRKRVETSEHFRIDGPVISESTP 
^TIMASSNESLVVNRVTGNFKHASPILPITEFSD^^ 

YEASTPTGISASCRRPIKGAAGRPLELSDFRMEESFSSKYVPKYVPIiADVKSEKTKKGRSIPVWIKILLF 
WVAVFLFLVYQAMETNQVNPF SNF LHVDPRKSN 

>DEX03 60.014. aa.l 

MELGRPLLEVIASALSPASPPLLPPDYII^VVSIiLQMKDLGAEHIjAGHEGVQLLGLIi^^ 
*KGLSLIEATPENDNTLCPGLRNAKVED^ 
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PATENT 



SFLIAARIVEEDCNI PSTHD\^I PI SQCKCTASDIKW^EKJ ISEKIiHYELEATTALNFLHLYHTI I LCHTS 
ERKEILSLDKLEAQLKACNCRLIFSKAKPSVIAIX:IJjNLEVE^ 

RELVSKCIAEYSSPECCKPDLKKLVWIVSRRTAQNLHNSYYSVPEI.PTIPKGGCFDESESEDSCEDMSCG 
EESIiSSSPPSDQECTFFFNFKVAQTLCFPS «»o™«M»l.«nKSCS 

>DEX0360_014 .aa . 2 

MLLEIUlQCDGIjRRGRGTASDIKRMEKIISEKIjHyEIjEATTALNFIiHLYHTIILCHTSERKEILSLDKLEA 
QLKACNCRLIFSKAKPSVLALCLLNLEVETLKSVELI,EII,LLVKKHSKIlin>rEFFY^ 
PECCKPDLKKLVWIVSRF"""™ * "*-"••»" 

10 CTFFFNFKVAQTLCFPS 



15 



20 



30 



35 



50 



55 



60 



>DEX0360_015.aa.l 

MCCWQATFFKAIjSETLIFGVSFQETFLWRENEYEnt^QLIIWVTQNRVYGYRIDFLIMASDVALGKGAIiC 
TVCACMCVYLYKFVSFGMTVCLSRKPINSKF 

>DEX0360_016.aa.l 

MACRIjIiIIiPFVVMSLSHWGnALLLAIXIPQIiIIiPHTOIQLKV'FDLGLPiniDQTDDQVTIDSAIATQKySVA 

VKCATITPDEARVEEFKLKKMWKSPNGTIRNILGGTVFREPIICKOTPRLVPGWTKPITIGRHAHGDQYK 

ATDFVADRAGTFKMVFTPKIX3SGVKEWEVYWFPAGGVGMGMYITODESISGFAHSCFQYAIQKKWPLYMST 

KNTILKAYDGRFKDIFQEIFDKHYKTDFDKNKIWYEHRLIDDMVAQVLKSSGGFVWACKNYDGDVQSDIIi 

AQGFGSLGLMTSVLVCPDGKTIEAEAAHGTVTRHYREHQKGRPTSTNPIASIFAWTRGIiEHRGRXDGNOD 

LIRFAQMI^KVCVETVESGAMTKDIAGCIHGLSNVKLNEHFLNTTDFLOTIKSNIjDSSPGQAVGGGATH 
C S GGARAE PAGPPERGRG 



25 >DEX0360_016.aa.2 

MKNFRTPVWLCCCLGFKFWIjKDGGCSGTTI I SVLTEFKLKKMWKS PNGTIRNItiGGTVFREPI ICKNI PR 
LVPGWTKPITIGRHAHGDQVGQGGEGIHRPGHPPTGAPRIiAII>LSLQYKATDFVADRAGTFKMVFTPKDG 
SGVKEWEVYI^PAGGVGMGMYNTDESISGFAHSCFQYAIQRICWPLYMSTKNTILKAYDGRFKDIFQBIFD 
KHYKTDFDKNKIWYEHRLIDDMVAQVLKSSGGFWACKNYIX3DVQSDILAQGFGSLGLOTSVLVCPDGKT 
lEAEAAHGTVTRHYREHQKGRPTSTNPIASIFAWraGIiEHRGKLDGNQDLIRFAQMLEKVCWETVESGAM 
TKDIAGCIHGLSNVKIiNEHFLNTTDFLDTIKSNLDSSPGQAVGGGATHGCSGGARAEPAGPPERGRG 

>DEX0360_016.aa.3 

MSTKNTILKAYDGRFKDIFQEIFDNKASStlYSVAFLPFPPCCSHPTLGRSLLECIWLSSEAQGGIPNLSA 

FCPLPITDLFTPRHYKTDFDKNKIWYEHRLIDDMVAQVLKSSGGFVWACKNYDGDVQSDIIAQGFGSLGL 

m-SVI.VCPDGKTIEAEAAHGTVTRHYREHQKGRPTS™PIASIFAWTRGI.EHRGKLDGNQDLIRFAQMLE 

KVCVETVESGA^CTKDLAGCIHGI^SNVKIJNEHFIlNTTDF^lDTIKSl^ZlDSSPGQAVGGGATHGCSGGARAEP 
AGPPERGRG 



40 >DEX0360_016.aa.4 

MAATIIX5CRGQQGSAGWPQERRGPERKAFYPPGFGSLGI*MTSVLVCPDGKTIEAEAAHGTVT 
GRPTSTNPIASIFAWTRGLEHRGKLIX^ 

FI1NTTDFI1DTIKSNLDSSPGQAVGGGATHGCSGGARAEPAGPPERGRG ~ ~ "~ " 

45 >DEX03 6 0_016 . aa . 5 

*^®^^^SLCRASGSRPAWAPAALTAPTS QEQPRRHYADKRIKVAKPVVEMDGDEMTRI IWOFIKEKC 
EAERAIiPEHHGIjPRHHQEQPGQQPWAGSRGRRHPWLQWRGQG 



>DEX0360_017.aa.l 

MPWRAPSASSASAGRILLRPTEEEGGAERSFSGPRGSSGRIPRFVSISITNGPVFCGVVGAVARHEYTVI 
GPKVSLAARMITAYPGLVSCDEVTYLRSMLPAYNFKKLPEKMMKNISNPGKiyEYLGHRRCIMF 
RKRNKNHPLLG^GAPCLSTDWEKELEAFQMAQQGCLHQKKGQ 
HSYPSQVLWKPTLFEVLCQDLLSKDVLLFHVLQKEE 

CTVKDDVNLDTVIiLLPFLKEIAVSQLDQLS PEEQLLVKCAAIIGHSFHI DLLQHLLPGWDKNKLLQ VLRA 
LVDIHVLCWSDKSQELPAEPILMPSSIDIIDGTKEKKTKIiDGGSASLLRLQEELSLPQTEVLEFGVPLLR 

>DEX0 3 6 0_0 17 . aa . 2 

MITAYPGLVSCDEVTYI J RS^^JPAYNFKKIJpEKM^lKNI SNPGKXYEYLGHRRCIMFGKRHLARKRNKNHPLi 
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lgvi^apci^tdwekeleafqmaqqgcijiqkkg^ 

kptlfevlcqdi.lskdvllfhvlqkeeeensiwetlsanamksimv's i spans eegqelyvctvkddvni* 
dt vlllpflkei avsqldqlspeeqllvkcaai i ghsfhidliiqhiilpgwdknkllqvlraijvdihvlcw 

SDKSQELPAEPXLMPSS IDI IDGTKEKKTKLDGGS ASLLRLQEELSLPOTEVLEFGVPLLRAAAWEIjWPK 

5 eqqialhle^cflqvlacrcgschggdfvpfhhfavcstknskgtsrfctyrdtgsvltq 
spqeqrkss 

>DEX0360_018.aa.l 

mrstrerrpqerrrqgsvrqgrtggsrfai i pgsrlcfvgpshcilahtgefwpwenwsqhaaklshgrq 
10 ripthcrskpcwkkqnsspsvelrgdwsrapadtkiqvaqvshrkwrsict 

>DEX0360_019.aa.l 

MQSSLYFERIKYDLQKLHGGLSKTLOTLFFVEKSYFRHHFIPQQLAVKPLLCCM 

RARVGWGIKTGKQIATILYCECLCWRKYRELLEHIiRGAPTLNIiGVSRGI lkkvkakpqs I sslgieqnvr 
1 5 GEEMPKARREEYSKQEGFQREKS I PNNICTNLMGRENVGWGWMMRIiKKKARSEI I SGLVHHVKECRLDSV 
VNRKAAQFIMJILEDSHWNMENKVGDDYILEAGRTFLRKLHYFGENDGHKH^ 

YNIGTLTGLTKGDEIHHINCQTQGQMSNYFAYDVEITNFSSGNQKLQNLVFPSPRILSTVQTICTTPPISIi 
PLHVC PTSKSRS IHTGKTRAVQVS ENEKEELSCAE PI QNKHI LC I DSWNLERNS PNS IGI WMVCNPWLGS 
AFKKPYLEI PSMEPS S IKAHLKAYIKNKI LAALYTNNDVMI KL SDAI IKWNYKMVYPLQKKKAKF SVEHC 
20 DFMS LHSIiGAEEGALVSSEVEEKTWRLI IYAMFFHLKEAFFLDYLI QFPSRKLLVPLTRQQLGRQKLYCM 
YMVAVGRRFLSPGPHWPYTSPLLVMPGHRPPVAIISYLSL^ 

LIGPALFSSGPAVESPCPFRRAMAYHCLLSLHSAATTI^NPSFSKDVADFTGKHKRLDLPGLP 
FNFQSQWGTVSSLPYIFDLIimiESLSLPIiAMCWRLLSGFRMSS 

25 >DEX0 3 6 0__0 2 0 . aa . 1 

VRAPSPGQAGRAEGADPQPGPAHLHDGSELLRGKLRQLSEDNVRPRGARLSSGPG 
PACHRALRACDGKSSSQPNVISAALLGPRSVWSGGLVWRPV^ 

CAPAAGAVRALRLIGWASRSLHPLPGSRDRAHPAAEEEDDPDRPIEFSSSKANPHRWSVGHTMGKGHQRP 
WWKVLPLSCFLVALIIWCYLREESEADQWIiRQVWGEVPEPSDRSEEPETPAAYRART 

30 

>DEX03 60_021 . aa . 1 

MVRAGAVGAHLPASGLDI FGDLKKMNKRQLYYQVLNFAMI VS SALMIWKGLIVLTGS ES PI WVLSGSME 
PAFHRGDLLFLTNFREDPIRAEIMETSNF 

35 >DEX03 60_022 . aa . 1 

MSKTFRQTEGSQGDRRVHSKATAS PDPALPSLLWTQEKSNPHS EFSHQNLI INTIiSLFFAGTETTSTTLR 
YGFLLMLKYPHVAERVYKEIEQWGPHRPPALDDRAKMPYTEAVIREIQRFADLLPMGVPHIVT 

>DEX03 60_023 . aa . 1 
40 MI1I1ERRSVMDPPGQVQTYEEGLFYAQKSKKPLMVIHHLEDCQYSQ 
MHETTDKX^SPDGQYVPRIMFVDPSLTVRADIAGRYSNRLOT 

>DEX0 3 6 0_02 4 . aa . I 

MEGNGPAAVHYQPASPPRDACVYSSCYCEENIWKLCEYIKNHDQYPLEECYAVFI SNERKMI PIWKQQAR 
45 PGDGPVIWDYHWLLHVS SGGQl^I YDLDTVLPFPCLFDTYVEDAFKSDDDIHPQFRRKFRVI RADS YLK 
NFASDRSHMKDSSGNWREPPPPYPCIETGGINPVDNFLTFKKIKGPSPYYYCLAFI 

>DEX0360_025.aa.l 
^ RERERERERESGHKNCFVKVKDSKLPAYKDIX3K3NII,PFPT 

>DEX03 60_026 . aa . 1 

MESRTLLGQLWPLASGWARGQRTCRRRLRYGLVKVEMD^ 

IiNPCNRGKMGFQVLATFEI PI PFERALTRPYADFTTSNFRTQYWNAISQQAPAI IYDF YIiWLTGRKPRQG 
^ QDGSKSNQPPLQPATSCWQDLFLHPVKSQGGTRA 

>DEX0360_027.aa.l 

MQQARETAVQQYKKLEEEIQTLJIVYYSLHKSLSQEENLKIX>^ 
ATQLQQALTERANMELQLQHAREASQVANEKVQKLERLVDVLRKKVGTGTMRWI 

60 >DEX03 60_02 8 . aa . 1 



i£e mS^LJ, E^LaJLg OS Q5 
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•, . . MPQSRRQWDFEGGKGRRQAGHALRGARTHLLHPHVFRALSL^ 
*. * VTLPLRALQSLIAGGGTSPSHSHFLTLSLCITGSLL * ■ 

>DEX03 60_028 . aa - 2 

5 MPGPAPGRGGSGVGLRGIiSSLQAPQPSRVPWPMAAYSYRPGPGAGPGPAAGAMjPDQSPLWNVFQRVDKD 
RSGVI SDTELQQALSNGTWTPFNPVTVRSI ISMFDRENKAGVNFSEFTGVWKYITDWQNVFRTYDRDNSG 
MI DKNELKQALSGFGYRIiSDOFHDI LI RKFDRQGRGQ IAFDDFI QGCI VLQTLAPSPRPECGGANTAHCS 
LDPQAQAILTPRTPKVLGSQARVTMLA 

10 >DEX0360_029 . aa - 1 

KDQSAAEDPARARTRARRRSAKEHimiRACKAAARAPHAYP 

>DEX03 60_03 0 . aa . 1 

MTTRQATKDPLLRGVSPTPSKI PVRSQKRTPFPTOT 
15 KARHQAETSQRLVGISQPRNPLEELRPSPRGQNVGPGPPAQTEAPGTIEFVADPAAIATILSGEGVKSCH 
LGRQPSIiAKRVLVRGSQGGTTQRVQGVRASAYIiAPRTPTHRLDPARASCFSRLEGPGPRGRTIi^ 
LIS PSGPSFHPSTRPSFQELRRETAGS SRTS VSQASGLLLETPVQPAF SLPKGEREWTHSDEGGVASLG 
LAQRVPLRENREMSHTRDSHDSHLMPSPAPVAQPLPGHVVPCPSPFGRAQR 

VQPKTRFTPMPSTPRVQQAQV^RGVSPQSCSEDPALPWEQVAVRLFDQESCIRSLEGSGKPPVATPSGPH 
20 SNRTPSLQEVKI QVSLCGQQLCCLIjNSDWAEEEGKEMGDQEEDSVGRLIiNAHLDVTIiGC SLPPQRI GILQ 
QLLRQEVEGLVGGQCVPLNGGSSLDMVELQPLLTEISRTLNAT^ 

GEPQPCPPAEPGPPEAFCRSEPEIPEPSLQEQLEVPEPYPPAEPRPLESCCRSEPEIPESSRQEQLEVPE 
PCPPAEPRPLESYCRIEPEIPESSRQEQLEVPEPCPPAEPGPLQPSTQGQSGPPGPCPRVELGASEPCTL 
EHRSLESSLPPCCSQWAPATTSLIFSSQHPLCASPPICSLQSLRPPAGQAGLSNLAPRTLALRERLKSCL 
25 TAIHCFKEARLDDECAFYTSRAPPSGPTRVCTNPVATLLEWQDALCFIPVGSAAPQGSP 

>DEX0360_030 . aa . 2 

MLPHLPPWPSLALPQEEGRGCTSSPVLLIGIAVGGGGGEDSTWW 

LRERLKSCLTAIHCFHEARIiDDECAFYTSRAPPSGPTRVCTNPVATLLEWQDALCFIPVGSAAPQGSP 

30 

>DEX03 60_031 . aa . 1 

MTMRS AVFKAAAAPAGGNPEQRI>DYERAAALGGPEDEPGAAEAHFLPRHRKLKEPGPPLAS S QGGSPAPS 
PAGCGGKGRGLLt,PAGAAPGQQEESWGGSVPLPCPPPATKQAGIGGEPAAAGAGCSPRPKYQAVLPIQTG 
SLVAAAKEPTPWAGDKGGAASPAATASDPAGPPPLPLPGPPPLAPTATAGTLAASEGRWKSMRKSPLGGG 
35 GGSGASSQAACLKQILLLQLDLIEQQQQQLQAKEKEIEELKSEROT 

KLFQGYETEEREETELSEKIKLECQPELSETSQTLPPKPFSCGRSGKGHKRKSPFGSTERKTPVKKLAPE 
FSKVKTKTPKHSPIKEEPCGSLSETVCKRELRSQETPEKPRSSVOTPPRLSTPQKGPSTHPKEKAFSSEI 
EDLPYLSTTEMYLCRWHQPPPSPLPLRESSPKKEETVASKA 

40 >DEX03 60_031 . aa . 2 

MRARTPPAAPKEKAFSSEIEDLPYLSTTEMYLCRWHQPPPSPLPLRESSPKKEETVASKA 

> DEXO 3 6 0_O 3 2 . aa . 1 

MFFSAALRARAAGLTAHWGRHVROTjHKTAMQNGAGGALFVH 
45 PEGHKAAAVLPVLDLAQRQNGV^PISAMNKVAEVLQVPPMRVYE^ 

MLRNSDSILEAIQKKLGIKVGETTPDKLFTLIEVECLGACVNAPMVQ^^ 

GKI pkpgprsgrfscepaggltslteppkgpgfgvqcvhlhrkfqgaiavvvnhri SVGMAEGETGLGCR 

ELVEWQPYLPGRP 

50 >DEX0360_032 . aa . 2 

MFFSAALRARAAGLTAHWGRHVROTiHKTAMQN 
PEGHKAAAVLPVLDLAQRQNGWLPISAMNKVAEVLQVPP^ 
MLRNSDSILEAIQKKIXSIKVGETTPDKLFTL^ 
GKIPKPGPRSGRFSCEPAGGLTSLTERPPVCCQSFEACRV 

55 

>DEX03 60_032 . aa . 3 

MFFSAALRARAAGLTAHWGRHV11NLHKTAMQNGAGGALFVHROT 
PEGHKAAAVLP\TtiDIiAQRQNGWLPISAMNKV7^EVLQVPPMRVYEVATFYTMY 
MLRNSDSILEAIQKIO^REYMIFVTLIKSRIVSLDLVHFY 
60 IWYSSSVLSVKAEFLIFSFLIS 
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GVNFEAVLRVEEEEAWSKQNITKREVEDDtXSLSMLIDSQNNQYILTKPRDSTIPRADHHFIKDIVTIGML 
^QDVQWIPMAVMPTIJQA^^ 

ARMGVISREGEWLPPAERFSGGTGCTIX3LSRVWRRRI^STAGPGGRVLLQGGTQRPGCSLLIQH\ffl 
>DEX0 3 60_033 . aa . 2 

>DEX0360_033 .aa.3 

MDSRPRYI PFKQYAGKYVLLSTWPATEA 



>DEX0360_034.aa.l 
WVIGFSPLRPTHCTXTI* 

RPHPRIPSPAPSLDSPVNPAASRRPTWSWPVL 



>DEX0360_034.aa.2 
^^™ VGKroTPGDRAREG ^ 

YPGIBIESRLGGTGAFEIEINGQLVFSKLENGGFPYEKDVSIYSVGRTSWSPYPNSASSCHSTPLAH 
>DEX0360_035.aa.X 

^GDALUILLPHSQGGHDHSHQHAHGHGHSHGHESNKFLEEYDAVLKGLVALGGIYLLFIIEHCIRMFKH 
a^,™ A ^^ I ^ STO ^ IGAAFSAGLTGGISTSIAWC ^ LPHE 

>DEX0 3 6 0_0 3 6 . aa . 1 

^^^ G ^ SRQLPLPLSADAPP ^ SS ™ SW Q PS ^ N Q pl DRAIIJlSRPCCRLSRTCHWSI^PPPPPPA 



P^^n A ? R ^ CAC ^ 
LKQEREGGIQHISWSYVWRTYHLTSAGEKLTEDRKKLRDYGIRNRDEVSFIKKLRQK JJ * AA - LUK * VU 



>DEX0360_037 . aa. 1 

SS^S LPIQWLEE ^ SQIA ^ YG Q A ^ V CKMDGEV M PVVWQS 
>DEX03 6 0_0 3 7 . aa . 2 

^^S^^ ^^^^SQ^E^AMTVRVCKMIXSEVMRKCYPPPFRF^SRLSQQEDLT 
>DEX03 60_03 8 . aa . 1 

mpaytatagtlrotqijjthiavhottynqktkhetfpwai^hvnvot 
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• >DEX03 60_038 . aa . 2 

AGTTSQRVHGGSGRGRWVLHGATPGTFLLSHSI.TITSSCSQSHSHQ 
>DEX0360_039.aa.l 

CSS Li x EE 

>DEX03 6 0_0 4 0 . aa . 1 
>DEX03 60_041 . aa . 1 

PPPRLLIYKGQXVTLDAARAAQCDGLVAAEVPDYNARI 
>DEX0360_041.aa.2 

F^=P^ T=== — 55SSSSSSSSSSSK 



>DEX0360_041.aa.3 



„„„ „„ „ — 3EEEEEEKEKSLIVEGKREKKKVERI.TMOV 
SSLQREPFTIAQGKGQKLCEI ER^HFFLSKKKTDELRNLHKLIiYNRPGTVSSLKKNV^FSGF^E^GSV 
QYKKKEEMLKKFRNAMLKSICEVLDLERSGVNSELVKRILNFLMH 
* G ,^^ TKCPEILSDESS ^ 



YENYPTYDLTERKDFIKTTVKELIS — — ^SANLEEVTMKQICKKV 

>DEX0360_042.aa.l 

FGFTLLEALWAVVVTFYDVYIILQAFIIiTTTVFFGLTVYTLQSKKDFSKFGAGLFA^ra 
>DEX0360_043.aa.l 

MLLERRSVDGSWSRPRYIDFTADQVDLTSAt.TKKITLKTPLVSSPMDTVTEAGMAIAMALTGGIGFIHHN 
>DEX0360_044.aa.X 

PSIjSPDMPITSTSPVEPVVTTEGSSGAAGIjEPRKLSSKTRRDKEKQSCKSCGETFNSIT^RR^CKLCGA 
^KCSEF^ 

>DEX03 60_044 . aa . 2 

SEFKAENSRQSRVCRDCFLTQPVAPESTEVGAPSSCSPPGGAAEPPDTCSCAPAALAASAFGVSLGPG 
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>DEX0360_045.aa.l 

SRGSRLPSNFPSDLYSUUISYI^GGRKGRTKREAAANTNRPSPGGHERKL 

>DEXO 3 6 0_0 4 5 . aa . 2 
5 MGSHYVSQADPKFLGSSNSPAIASQSAEITGVSHPAQPTOP 

HTHLGSHIPQRGSSRLLPALPIPTTLNPCLSSDRASHHAYAHFTSDSCLGYRRWRPERSHQE 
PQPWRAREETGDQAAEFREEEARGTALRQSWRVRSRGAQRAQGGASAMKDRPEGV 

>DEX03 60_046 . aa . 1 

10 MKAKRSHQAX IMSTSLRVS PSIHGYHFDTASRKKAVGNI FENTDQESLERLFRNSGDKKAEERAKI I FAI 
DQDVEEKTRALMALKKRTKDKLFQFLKLRKYSIKVH 

>DEX0360_046.aa.2 

MKAKRSHQAI IMSTSLRVS PSIHGYHFDTASRKKAVGNI FENTDQESLERLFRNSGDKKAEERAKI IFA J 
15 DQDVEEKTRALMALKKRTKDKLFQFLKLRKYSIKVH 

>DEX0360_046.aa.3 

MLLERRSVMDGQVSLGAEFRKIPTSMKAKRSHQAI IMSTSLRVSPSIHGYHFDTASRKKAVGNIFENTDQ 
ESLERLFRNSGDKKAEERAKI IFAIDQDVEEKTRALMALKKRTKCFQQGFENS SVPAGKD 

>DEX03 60_047 . aa. 1 

DACRAGRSVDGYKAVRFSSPSRALLGTREIWLWS RWS SLTPHRANLNLVLEKAFSNSTPPYKMHMEVG 
>DEX03 60_048 . aa . 1 

25 MGNSKKNTETGKTTFFTNELFIHFQWIQJPKLQKTQRKSGQAKSLI SYTCGKALSSVLTESRWGDFMTTIK 
KIQLLGNCFCLDDWQTRDKQLRNMLRCIGKDTGLWHHHKGTRI LRVNAEGMI PIGGDPQVRLGCLCFRK 
AWAIGMQGSYDSMTPPPSNSVIATADGYLARWPQSTSL 

VTTFFYNIPGSTSSATNVSMVVSAGPWSSEKAETNILEINEKLRPQLAENKQQFRNIJCEKC 
ANRQKKYKYEECKDLIKFMLRNERQFKEEKLAEQLKQAEELRQYKVLVHSQERELTQLREKLREGRDASC 

30 SLNQHLQALLTPDEPDKSQGQDLQEQLAEGCRIiAQHLVQKLSPENDNDDDEDVQVEVAEKVQKSSAPREM 
PKAEEKEVPEDSLEECAITC SNSHGPYDSNQPHRKTKITFEEDKVDSTLIGSS SHVEWEDAVHI I PENES 
DDEEEEEKGPVSPRNLQESEEEEVPQESWDEGYSTLSIPPEMLASYQSYSGTFHSLEEQQVCMAVDIGGH 
RWDQVKKEDQEATGPSQLSRELLDEKGPEVLQDSLDRCYSTPSGYLELTDSCQPYRSAFYILEQQRVGWA 
LDMDEIEKYQEVEEDQDPSCPRLSRELLDEKEPEVLQDSLDRCYSTPSGYLELPDLGQPYRSAVHSLEEQ 

35 YLGLALDVDRIKKDQEEEEDQGPPCPRLSRELLEAVEPEVLQDSLDRCYSTPSSCLEQPDSCLPYGSSFY 
ALEEKHVGFSLDVGEIEKKGKGKKRRGRRSTKKRRRRGRKEGEEDQNPPCPRLSRELLDEKGPEVLQDSL 
DRCYSTPSGYLELTDSCQPYRSAFYLLEQQRVELRP 

>DEX03 60_048 . aa . 2 

40 MLRC IGKDTGLWHHHKGTRI LRVNAEGMI PIGGDPQVRLGC LCFRKAWAIGMQGSYDSMTPPPSNSVI AT 
ADGYIARWPQSTSLLSESELLAVLSALSSGTSNLVFVVKDPKVLWGVITFFYNIPGSTSSATNVSM^ 
GPWSSEKAETNILEINEKLRPQLAENKQQFRNLKEKCFVTQLAGFLANRQKK^ 

QFKEEKLAEQLKQAEELRQYKVLVHSQERELTQLREKLREGRDASCSLNQHLQALLTPDEPDKSQGQDLQ 
EQLAEGCRLAQHLVQKLSPENDNDDDEDVQVEVAEKVQKSSAPREMPKAEEKEVPEDSLEECAITCSNSH 

45 GPYDSNQPHRKTKITFEEDKVDSTLIGSSSHVEWEDAVHIIPENESDDEEEEEKGPVSPRNLQESEEEEV 
PQESWDEGYSTLSIPPEMLASYQSYSGTFHSLEEQQVCMAVDIGGHRWDQVKKEDQEATGPSQLSRELLD 
EKGPEVLQDSLDRCYSTPSGYLELTDSCQPYRSAFYILEQQRVGWALDMDEIEKYQEVEEE)QDPSCPRLS 
RELLDEKEPEVLQDSLDRCYSTPSGYLELPDLGQPYRSAVHSLEEQYLGLALDVDRIKKDQ 
CPRLSRELLEAVEPEVLQDSLDRCYSTPSSCLEQPDSCLPYGSSFYALEEKHVGFSLDVGEIEKKGKGKK 

50 RRGRRSTKKRRRRGRKEGEEDQNPPCPRLSRELLDEKGPEVLQDSLDRCYSTPSGYLELTDSCQPYRSAF 
YLLEQQRVELRP 

>DEX0360_049.aa.l . 

MAFARRLLRGPLSGPLLGRRGVCAGAMAPPRRFVLELPDCTLAHFALGADAPGDADAPDPRLAALLGPPE 
55 RSYSLCVPVTPDAGCGARVRAARLHQRLLHQLRRGPFQRCQLLRLLCYCPGGQAGGAQQGFLLRDPLDDP 
DTRQALLELLGACQEAPRPHLGEFEADPRGQLWQRLWEVQDGRRLQVGCAQVVPVPEPPLHPVVPDLPSS 
WFPDREAARAVLEECTSFI PEARAVLDLVDQCPKQI QKGKFQVVAIEGLDATGKTTVTQSVADSLKAVL 
LKSPPSCIGQWRKIFDDEPTIIRRAFYSIX^IVASEIAKESAKSPVIVDRY^ 
HLPPAHHPVYQWPEDLLKPDLILLLTVSPEERLQRLQGRGMEKTREEAELEANSVFRQKVE 
60 GCHWDASPSREKVLQTVLSLIQNSFSEP 
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>DEX0360_050.aa.l • 
MQGSEKCPQKTTRRDETKFVFWSEVKRSKMAT^ 

ELEQAGKSKRGSILQLCEBIAGEIESDNVEVKKESSQMESVKEEKPTEIK^ 
5 QCNRPFPSRKTKPVKCILNGINSSAKKNSNWTKIKLSKFNSVQHNKLDSQVSP 
HPVTQSTFLGTKIJiDRNITCQQEKMKEINSEEVKINDITV^ 
KHSFDSASNKNFSQCLESKLENSPVENVTAASTLLS 

TPRNHSLPKCNSHIiEITIPKDLKLKEAEKTDEKQLIIDAGQKRFGAVSCNVCGMIjYTASNPEDETQHIjtiF 
HNQFISAVKYVVLLINHHECGSEEEFITSLFLSMFOTRYT^ 
1 0 VLPEDPKYALKKVDEI REMVDNDLGFQQAPliMC YSRTKTLLFI SNDKKWGCLIAEHI QWGYRVTEEKLP 
VIRSEEEKVRFERQKAWCCSTLPEPAICGISRIWVFSMMRRKKIASRMIECLRSNFIYGSYLSKEEIAFS 
DPTPDGKLFATQYCGTGQFIiVYNFINGQNST 

>DEX0 3 6 0_0 51 .aa.l 
1 5 MFSSCFWFKHAKMCNOTRGPAVLATKAAAGTKKYDLSKWKYT^LRDTIOT 

YHAWKSKNKKRl^TETEQRAPKSVTDYAQQNPAAQIPARQREIEMNRQQRFFRIPFIRPADQY 

GWTCAHFDGPWIARQMELHPDKPPILLVAGKDDM^ 

YLQNAIESRQARPTYATAMLQSLLK 

20 >DEX0 3 6 0_0 52 . aa . 1 

MTTVERGCGSGAAWRAVQCRAGVSQGLVATVERGCGSGGSPACSPVPGRSLAECSLTPPRGSPGPYRIjPQ 
LQSWVPSDAYAGQREAEAGSPREAWAPSPGHGCPSRSSSLQPQSQGDVGTGVKSGWSVALRPQERYGbKP 
AARACHTRVGPPLHILR 

25 >DEX0360_053 .aa.l 

MDRPPGQVKAATSDLEHYDKTRHEEFKKYEMMKEHERREYLKT 

HPGSKDQLKEVWEETDGLDPNDFDPKTFFKLHDVN 

EERLRMREHVMNEVDTNKDRIA/T^ 

KKKADELQKQKEELQRQHDQLEAQKLEYHQVIQQMEQKKLQQGIPPSGPAGELKFEPHI 

30 

>DEX03 60_053 .aa.2 

MRWRTILLQYCFLLITCLLTAIiEAVPIDIDKTKVQNIHPVESAKIEPPDTGLYYDEYIiKQVIDVIiETDKH 
FREKLQKADIEEIKSGRLSKELDI>VSHHVRTKLDEI^ 
HLNHLNPDKFESTDIjDMIiIKAATSDLEHYDKTRH^ 
35 KKKHEiraPKVNHPGSKDQLKEVWEETDGLDPlTOFDPKTFFK 

KNEIEDDMVEMEEERLRMREHVMNEVDTNKDRIjVTLEEFLKATEKKE 
SGPAGELKFEPHI 

>DEX03 60_0 54 . aa . 1 

40 MQTSVTWEI PFPTNSLVVKLHSMDKITYYHKIKKCIFSALRARNTRRS IKLDGKGE PKGAKRAKPVKYTA 
AKLHEKGVLLDIDDLQTNQFKNVTFDII^^ 
FDKVKVNVNLLIYLLNKKFYGK 

>DEX0 3 6 0_0 5 5 . aa . 1 
45 QSSAEAGGGDEREINTYGRWAIiMQCERRSVMDVRGRGTSELP 

> DEXO 3 6 0_0 5 6 . aa . 1 

MRMAALPTFRKI^RKXiYGHIRQGOTSAGLPRCVYCVNITYNYLGKKRNS 

LLYLKRLKI I IFPPI PDPGKIFKEMFGDQNDDTLHWKKYDI YEKQTKEETDSVVLIEl^KKASQ 

50 

>DEX0360__057.aa.l 

MLMAKGKLKPTQNASEKLQAPGKGLTSNKSKDDLWAEVEINDVP 
TRGRFMTTEEKAKVGPGDRPLYIiHVQGOTRELVD 
GMHWQDKLFVGLEHAVPTFNVKEKVEGPGCSYLQ 
55 ISHPKPEGLAAAKKIiCENLLQTVHAEYSRFVNQIlSITAVPLPGYTQPS 

VPPPQQPVQPPYGVPSIVPPAVSIiAPGVLPALPTGVPPVPTQYPITQVQPPASTGQSPMGGPFIPAAPVK 
TALPAGPQPQPQPQPPLPSQPQAQKRRFTEELPDERESGLLGYQVK 

>DEX0360_057 .aa.2 

60 MHYVQDKLFVGLEHAVPTFNVKEKVEGPGCS YLQHI Q1ETGAKVFLRGKGSGC IEPASGRE AFEPMYI YI 
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SHPKPEGIAAAKKLCENLLQTVHAEY^ ' 

PPPQQPVQPPYGVPSIVPPAVSLAPGVI,PALPTGVPPVPTQYP 

ALPAGPQPQPQPQPPLPSQPQAQKRRFTEELPDERESGLLGYQVK 

5 >DEX0 3 6 0_0 5 8 . aa . 1 

GKKKFNFGRLC YLESLKFSLVKMDC ILLLTKI SRIMCGLLI SGMLRSYS LTIKII*N 

>DEX0 3 6 0_0 5 9 . aa . 1 

MGRVRTLAGECSAQAQAQSLLAVVIjSAPPSGGTPSARLSVRSPSPRDPWGLWAPVLQMTGSNEFKLNQPP 
10 EDGISSVKFSPNTSQFLLVSSWDTSVRLYDVPANSMRLK^ 
I^DQENLVGOTDAPIRCrarcCPEVN^^ 

TAGRRVLVWDLRNMGYVQQRRESSLKYQTRCIRAFPNKQGYVLS S I EGRVAVEYLDPS PEVQKKKYAFKC 

HRLKENNIEQIYPVl^ISFHmHOTFATGGSTC 

ASSYMYEMDDTEHPEDGIFIRQVTDAETKPKSPCT 



>DEX0360_060.aa.l 

MARRPAGRENSGVPRGLPKFSPPTFSAATNVRAAQRGRPRRAPDATRRTARAGTTPPRHGQPPAHARAAP 
AHNRGLPSCCSRCRAKARYARPRRAEAAARARRATPAAPGWRGGGTATRPTRRRAGTNAHDPHRNGEQRP 
SGQRRPRRGSRRRRHETRESERPIiRGAGPGVPGPTRGG 
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CLAIMS i . . 

We claim: 

» 

1 . An isolated nucleic acid molecule comprising: 

(a) a nucleic acid molecule comprising a nucleic acid sequence that encodes an 
5 amino acid sequence of SEQ ID NO: 104-1 90; 

(b) a nucleic acid molecule comprising a nucleic acid sequence of SEQ ID NO: 
1-103; 

(c) a nucleic acid molecule that selectively hybridizes to the nucleic acid 
molecule of (a) or (b); or 

10 (d) a nucleic acid molecule having at least 95% sequence identity to the nucleic 

acid molecule of (a) or (b). 

2. The nucleic acid molecule according to claim 1, wherein the nucleic acid molecule 
is a cDNA. 

15 

3. The nucleic acid molecule according to claim 1, wherein the nucleic acid molecule 
is genomic DNA. 

4. The nucleic acid molecule according to claim 1, wherein the nucleic acid molecule 
20 is an RNA. 

5. The nucleic acid molecule according to claim 1, wherein the nucleic acid molecule 
is a mammalian nucleic acid molecule. 

25 6. The nucleic acid molecule according to claim 5, wherein the nucleic acid molecule 
is a human nucleic acid molecule. 

7. A method for determining the presence of a breast specific nucleic acid (BSNA) in 
a sample, comprising the steps of: 
30 (a) contacting the sample with the nucleic acid molecule of SEQ ID NO: 1 -1 03 

under conditions in which the nucleic acid molecule will selectively hybridize to a 

breast specific nucleic acid; and 
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(b) detecting hybridization of the nucleic acid molecule to a BSNA in the %a . 
sample, wherein the detection of the hybridization indicates the presence of a 
BSNA in the sample. 

5 8. A vector comprising the nucleic acid molecule of claim 1. 

9. A host cell comprising the vector according to claim 8. 

10. A method for producing a polypeptide encoded by the nucleic acid molecule 
10 according to claim 1 , comprising the steps of: 

(a) providing a host cell comprising the nucleic acid molecule operably linked 
to one or more expression control sequences, and 

(b) incubating the host cell under conditions in which the polypeptide is 
produced. 



15 



11. A polypeptide encoded by the nucleic acid molecule according to claim 1. 



12. An isolated polypeptide selected from the group consisting of: 

(a) a polypeptide comprising an amino acid sequence with at least 95% 
20 sequence identity to of SEQ ID NO: 1 04-1 90 ; or 

(b) a polypeptide comprising an amino acid sequence encoded by a nucleic 
acid molecule having at least 95% sequence identity to a nucleic acid molecule 
comprising a nucleic acid sequence of SEQ ID NO: 1-103. 

25 13. An antibody or fragment thereof that specifically binds to: 

(a) a polypeptide comprising an amino acid sequence with at least 95% 
sequence identity to of SEQ ID NO: 104-190 ; or 

(b) a polypeptide comprising an amino acid sequence encoded by a nucleic 
acid molecule having at least 95% sequence identity to a nucleic acid molecule 

30 comprising a nucleic acid sequence of SEQ ID NO: 1-103. 



14. A method for determining the presence of a breast specific protein in a sample, 
comprising the steps of: 
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(a) contacting the sample with a suitable reagent under conditions in which the 
reagent will selectively interact with the breast specific protein comprising an 
amino acid sequence with at least 95% sequence identity to of SEQ ID NO: 104- 
190; and 

(b) detecting the interaction of the reagent with a breast specific protein in the 
sample, wherein the detection of binding indicates the presence of a breast specific 
protein in the sample. 

1 5. A method for diagnosing or monitoring the presence and metastases of breast 
cancer in a patient, comprising the steps of: 

(a) determining an amount of: 

(i) a nucleic acid molecule comprising a nucleic acid sequence that 
encodes an amino acid sequence of SEQ ID NO: 104-190; 

(ii) a nucleic acid molecule comprising a nucleic acid sequence of SEQ 
ID NO: 1-103; 

(iii) a nucleic acid molecule that selectively hybridizes to the nucleic 
acid molecule of (i) or (ii); 

(iv) a nucleic acid molecule having at least 95% sequence identity to the 
nucleic acid molecule of (i) or (ii); 

(v) a polypeptide comprising an amino acid sequence with at least 95% 
sequence identity to of SEQ ID NO: 104-190 ; or 

(vi) a polypeptide comprising an amino acid sequence encoded by a 
nucleic acid molecule having at least 95% sequence identity to a nucleic 
acid molecule comprising a nucleic acid sequence of SEQ ID NO: 1-103 
and; 

(b) comparing the amount of the determined nucleic acid molecule or the 
polypeptide in the sample of the patient to the amount of the breast specific 
marker in a normal control; wherein a difference in the amount of the nucleic acid 
molecule or the polypeptide in the sample compared to the amount of the nucleic 
acid molecule or the polypeptide in the normal control is associated with the 
presence of breast cancer. 
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1 6. A kit for detecting a risk of cancer or presence o£cancer in a patient, said kit 
comprising a means for determining the presence of: 

(a) a nucleic acid molecule comprising a nucleic acid sequence that encodes an 
amino acid sequence of SEQ ID NO: 104-190; 

(b) a nucleic acid molecule comprising a nucleic acid sequence of SEQ ID NO: 
1-103; 

(c) a nucleic acid molecule that selectively hybridizes to the nucleic acid 
molecule of (a) or (b); or 

(d) a nucleic acid molecule having at least 95% sequence identity to the nucleic 
acid molecule of (a) or (b); or 

(e) a polypeptide comprising an amino acid sequence with at least 95% 
sequence identity to of SEQ ID NO: 104-190 ; or 

(f) a polypeptide comprising an amino acid sequence encoded by a nucleic 
acid molecule having at least 95% sequence identity to a nucleic acid molecule 
comprising a nucleic acid sequence of SEQ ID NO: 1-103. 

1 7. A method of treating a patient with breast cancer, comprising the step of 
administering a composition consisting of: 

(a) a nucleic acid molecule comprising a nucleic acid sequence that encodes an 
amino acid sequence of SEQ ID NO: 104-1 90; 

(b) a nucleic acid molecule comprising a nucleic acid sequence of SEQ ID NO: 
1-103; 

(c) a nucleic acid molecule that selectively hybridizes to the nucleic acid 
molecule of (a) or (b); 

(d) a nucleic acid molecule having at least 95% sequence identity to the nucleic 
acid molecule of (a) or (b); 

(e) a polypeptide comprising an amino acid sequence with at least 95% 
sequence identity to of SEQ ID NO: 104-190 ; or 

(f) a polypeptide comprising an amino acid sequence encoded by a nucleic 
acid molecule having at least 95% sequence identity to a nucleic acid molecule 
comprising a nucleic acid sequence of SEQ ID NO: 1-103; 

to a patient in need thereof, wherein said administration induces an immune response 
against the breast cancer cell expressing the nucleic acid molecule or polypeptide. 
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18. Ayaccine comprising the polypeptide or the nucleic acid encoding the polypeptide 
of claim 12. 



5 
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- 4 ; .ABSTRACT OF THE INVENTION - ^ 

The present invention relates to newly identified nucleic acid molecules and 
polypeptides present in normal and neoplastic breast cells, including fragments, variants 
and derivatives of the nucleic acids and polypeptides. The present invention also relates to 
5 antibodies to the polypeptides of the invention, as well as agonists and antagonists of the 
polypeptides of the invention. The invention also relates to compositions containing the 
nucleic acid molecules, polypeptides, antibodies, agonists and antagonists of the invention 
and methods for the use of these compositions. These uses include identifying, 
diagnosing, monitoring, staging, imaging and treating breast cancer and non-cancerous 
10 disease states in breast, identifying breast tissue, monitoring and identifying and/or 
designing agonists and antagonists of polypeptides of the invention. The uses also include 
gene therapy, production of transgenic animals and cells, and production of engineered 
breast tissue for treatment and research. . 
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